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I. INTRODUCTION 

The Simulation of Tactical Alternative Responses (SIAR) 
combat model, as i¢+ currently exists, does not model 
Engineer obstacles or counter-obstacle operations. ees 
+he purpose of the Engineer Effects Module to install this 
capability in the STAR Combat model. This Engineer Effects 
Modul2 consists of the representation of four types of 
obstacles and their effects onthe battlefield processes. 
The obstacles are the minefield, tamk ditch, road crater, 
and the destroyed bridge (short-wet gap). The minefield 
actually consists of the modelling of five different types 
of fields, the anti-tank patterned minefield, the anti-tank 
scatterable minefield, the anti-personnel biast minefield, 
“he anti-personnel fragmentation minefield and the Claymore 
mine. 

The obstacles are important in their own right, however, 
the synergistic effects of the obstacles on the forces and 
*actics being employed are the crucial effects to be 
modelled. The modelling of land combat and the ability to 
capture synergistic effects on the battlefield are difficult 


and complex tasks. 


> 





ment: 


In order to model the effects of the Engineer obstacles 


-oned above, the counter-obstacle tactics for the combat 


rorces had to be developed and nodelled. The tactics that 


are modelled for «he the obstacles are as follows: 


For the ewnefield: 

Conduct a hasty breach with plows. 
Conduct a bypass. 

Sua chrougm the field. 

Por tank ditches and road craters: 


Conduct a crossing of the gap with an Armored Vehicle 
Launched Bridge 


Conduct a lane filling operation using tanks equipped 
with dozer blades. 


Conduct a self-breaching operation by allowing each 
vehicle to enter the obstacle and create a Preach by 
caving the obstacle walls in. 


Conduct a bypass cf the obstacle, when no proper 
2quipment is present and the risk of trying a self 
breach is too great. 


Por *he short-wet gap 


Conduct a hasty crossing using the Armored Vehicle 
Laurched Bridge (AVLB). 


Conduct a bypass of the gap if there is no AVLB. 


The capability to breach obstacles necessitated the 


introduction of a new system in STAR, the armored vehicle 


launched bridge (AVLB), and the expansion of the capability 


of existing systems through the representation of mine plows 


and bull dozer blades. 
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In Chapter 2, *the current capabilities and equipment of 


the United States Army are discussed. This information 


tt, 


orms the basis for the effects that are modelled for the 
Onited States and NATO forces. 

In Chapter 3, the capabilities and equipment of the 
forces of the Soviet Union are described and discussed. 
This chapter forms the basis for the tactics that are 
modelled for the Warsaw Pact forces in STAR. 

Chapter 4 consists of a review of some of the past 
modelling 2fforts and ideas that exist in the Engineer 
arena. 

Chaipt]=2: 5 consists of a detailed description of the 
Minefields and their associated tactical responses 
constructed for the STAR combat model. 

Chapter 6 is the detailed description of the remaining 
Obstacles (tank ditch, road crater, and destroyed bridge) 
and their synergistic effects. 

Finally, Chapter 7 consists of some enhancements the 
authors see as possibilities fer the model in the future. 
Modeling is viewed by the authors as an iterative process 
and this chavter may assist in the future development of the 


model. In the appendices, variables are defined, changes t9 


Wd 





SYieeong STAR code are explained, and the computer code is 
listed and described aol detail. Complete running 
instructions are also included. 

Lt 2s the intention of the authors that this Engin¢ser 
effects module can be fully implemented by a serious user of 
the STAR combat model using only this document and the 


existing STAR documentation. 
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II. UNITED STATES TACTICS AND EQUIPMENT 


History has shown that obstacles and barrier systems are 


an 2frective Casvaity producing ingredient on the 
battlefield. Most obstacles used were minefields or 
obstacles reinforced with mines. The following table lists 


Allied tank losses to mines aS a percentage of losses fron 
all enemy action [Ref. 1]. 


HEATER PERCENT 





North Africa 1942-43 
Western Europe 1944-45 


Korea 1950-5 
Vietnam 196/-69 


Q 

= 

WO 

= 

B ms 

' 

+ 
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More recently, obstacle use played a major role in the 
Mid-East War of October 1973. On the plains of the Golan 
Heights, the Israelis constructed an anti-tank ditch 
approximately 15 kilometers long. The ditch was heavily 
reinforced with minefields on both the enemy and the 
friendly sides. The combination of the Israelis! decisive 
use of the terrain/terrain creinforcement and mines with 
covering fire allowed their grossly outnumbered force of 180 


tanks, 11 batteries of Artillery, and supporting Engineers 


to d@efeae an attacking Syrian force of 800 tanks, 115 


es, 





Baeeeccies of Atvillery, and Engineers [Ref. 2]. The above 
historicai evidence highlights the previous use of obstacles 
on battlefields of th= past. The evidence should spark an 
interest in how their use will affect the battlefield of 
today and tomorrow. 

The STAR model, as it currently exists, does not model 
any Engineer obstacles. STAR does however, possess the 
hpnenent capabilit <o do so uSing the field module with 
some major modifications [ Ref. 3}. This chapter will 

riefly describe the the following items as a prelude to 
attempting +o model Engineer effects in STAR. 
1. Pour general obstacles: 
*he minefield 
the road crater 
*he tapk ditch 
the destroyed bridge (short-wet gap) 


2. The alternatives available to the tactical commander 
tn order to overcome an obstacle in his path of 


advance. 
In this model, the actual employment of the Engineers 
and their equipment will not be discussed. If the reader 


wishes to investigate this area more deeply, he should refer 


to References 4, oe ama 6. It is acknowledged that the 
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combat Engineer 1s aviable member of the combined arms 
cam. Engineers increase the combat effectiveness of the 
combat forces on the Ltattlefield. However, in order to 
model «he synergistic effects of Engineer obstacles in STAR, 
she existing model must form the basis of the iterative 
process. Arter the obstacles and their effects are 
modelled, then the Engineer units may be added to the battrle 
being played. In short, the first step in the process is to 


install an Engineer Obstacle Effects Module in STAR. 


A. OBSPACBES 


An obstacle is any obstruction that stops, delays, or 


restricts movement. Obstacles have been classified as 
natural/fexisting or artificial/reinforcing/manmade. The 
primary purposes of obstacles are to enhance the 


effectiveness of friendly fires, to delay and disrupt the 
enemy formations, to divert the enemy, to allow the tactical 
commander +o use economy of force and to enable hin to 
protect his flanks. Because threat tactics are based on the 
Massive use of mechanized forces, one could say that the 
principal purpose of battlefield obstacles is to overcome 
the inherent mobility advantage of the enemy's tank forces 


(Ref. 7]. For the purpose of this discussion, only the four 


on 





major anti-armor obstacles previously mentioned will be 


Gi scussed. 


—_' 
I 


=> Minefield 





Minefields are located where they will delay armor 


and strengthen the defense, but they are not used with the 


dea of blocking or destroying the enemy force. Mines 
Téinforce natural obstacles, scare the eneny, cause his 
attention to be diverted from the defender, and influence 


his maneuver. [Ref. 8] For the purpose of model building, 
“he names of the various types of minefields are not 
important but the methods of installation are. There are 
four basic techniques used in laying minefields: [Ref. 9] 
a. Hasty Minelaying 
Hasty minelaying is done near the forward edge 
of the battlefield without Engineer support. Mines are 
emplaced so that friendly troops may detect and recover the 
mines. Usually, they are laid on top of the ground in a 
bandos fashion or in awspecific pattern, i.e. a row. 
b. Deliberate Minelaying 
Deliberate minelaying normally follows a 
pattern. Each mine is buried and camouflaged. Mine clusters 


and strips are plotted and marked. Boundaries are fenced 


Z2 





and marked. This type of minelaying is normally done by the 
Engineers and is used when there is time to plan, organize, 
and prepare the logistical support for the effort. 
Cc. Special Minelaying 
Special minelaying is the mining of railroads, 
routes, stream beds, and other unique point targets on the 
battlefield. It is normal to improvise when laying mines 
for these purposes. 
d. Scatterable Minelaying 
Mines can be delivered by artillery, aircraft, 
missiles, ground dispensers, or thrown by hand. This method 
allows the commander to have a rapid minefield instailation 
capability that is not manpower intensive. 
The other three categories of obstacles can be 
though: of as anti-vehicular obstacles. Anti-vehicular 


obstacles should not be continuous across the front of a 


pesetion, but should have gaps which can be kept under 
observation and covered by fire. Such gaps tend to 
channelize «he enemy's movement. These obstacles are 


located to take advantage of natural concealment for a 
surprise effect and are usually reinforced with mines. [Ref. 


10 ] 
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Mae ta&k ditch is a linear obstacle emplaced 
normally by mechanical digging machines. There are two 
primary types of ditches, the triangular ditch and the 
tectangular ditch. The ‘triangular ditch has a 1.5 to 1.8 
meter vertical wall with berm and the rectangular ditch is 


3.3 meter 


0) 


wide, 1.5 to 1.8 meters deep and also has a bern. 
The vertical wall or depth varies because of different soil 
*ypes. The triangular ditch does not present an obstacle to 
tae iE=tlemdly or cownter-attacking force. PRef. 2), 5 ibe 
rectangular ditch presents an obstacle to both the attacking 
force and the friendly force. 
3. The Road Crater 

Crater «ype obstacles are used for blocking roads, 
trails, or defiles. The location of the crater is chosen 
Such that no bypass exists or if one exists, the bypass 
route can either be mined, covered by friendly fire or both. 
Craters are formed by explosive charges installed and 
prepared in advance for later detonation. [Ref. 10] Road 
Craters, in order to be effective obstacles, must be too 


dide to be spanned by the natural bridging capability of 


tracked vehicles. In addition, they must be deep and steep- 
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sided to prevent vehicles from passing through then. Road 
craters created by blast will not stop modern tanks 
indefinitely, but are etfective obstacles if the tank 
requires three or more passes in order to cross the crater. 
Thre2 oasses provides sufficient time for the anti-tank 
Moie@on to destroy a tank by fire. (Ref. 11] 

4. The Destroyed Bridge (short-wet gap) 

Generally, bridges are destroyed to create obstacles 
which delay he enemy. However, bridges seldom require 
complete destruction. The method used for demolition should 
normally permit the economical reconstruction of the bridge 
by friendly troops in future operations [Ref. 11]. 

Now that the four basic obstacies have been 
described, one may ask the question, What makes an obstacle 
effective? An effective obstacle is one which slows and 
delays the enemy and is covered by fire. This is to counter 
enemy efforts to breach and/or destroy the enemy while 
entrapped by the obstacle. Obstacles should be employed in 
such a way aS to surprise the enemy and take advantage of 
his confusion. Pinally, they should be of no advantage to 
the tnemy, any cover and concealment provided by the 


obstacle should be mined or booby-trapped. [Ref. 8] 
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e. twee LGAi RESPONSES TO OBSTACLES 

The enemy force has the Same capabilities and 
opportunities to emplace obstacles as the friendly force. 
Therefore, it is important to discuss the friendly tactical 
commander's possible actions upon encountering an obstacle 
On the battlefield. The friendly commander must keep one 
principle in mind when an obstacle is encountered, maintain 
the momentum of the offense. Obstacles must not impede the 
movement for unusually long periods of time. The commander 
nas three alternatives when faced with an obstacle; he may 
bypass, “force through" or breach the obstacle. [Ref. 7] 

1. The Bypass 

To conserve time and manpower, obstacles are 

bypassed whenever possible. However, if the enemy has 
employed «hese obstacles cleverly, they will be difficult to 
bypass {Ref. 7] . The defender has probably covered all 
bypass routes by fire. The unit should conduct the bypass 


with attention to cover, concealment, and suppression. [Ref. 





1} 
2. Fhe Breach 
If bypassing is not possible, then another choice 
for the commander is to attempt a breach. A breach is 
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conducted when the unit possesses the proper equipment to 
breach. Two methods of breaching may be employed, the 
assault breach or the deliberate breach. [Ref. 7] 

a. The assault/hasty breach is done quickly during 
either hasty or deliberate attacks. Dhass is a tactical 
Dre@eh. Phe asse@ule troops are under ene&y direct or 
wad@dizect fire. The main cbjective is speed in gaining the 
breach. Delays while breaching, are more costly in terms of 
causing casualties than the mines. 

om The deliberate breach is conducted when enemy 
fires covering the field have been neutralized and safety is 
more important than time. The performance of a deliberate 
breach is an Engineer responsibility. Because Engineer 
Wits are not currently modelled in STAR, this tactic will 
not be discussed as an alternative for the tactical 
commander. 

3; The Porce Through 

The "force/bull through" is attempted when no other 
Way =O Overcome the obstacle is possible. The unit does not 
possess any breaching equipment and will just drive their 
vehicles through the minefield hoping to get through and 
perhaps clear a path. Heavy losses are expected when this 


*“actic is employed. [Ref. 12] 
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The breach options demand further explanation. The 
tactical commander should breach obstacles by applying these 
cundamentals: [ Ref. 7] 7 

1. Suppress enemy weapons uSing available fire. 
2. Jse@ smoke to obscure enemy observation. 

oS. Sseeure he far Side of the obstacle. 

G4. Reduce the obstacle. 

The fourth fundamental is of specific interest in 
order to model obstacles in STAR. How does the tactical 
commander reduce obstacles, or to be more specific, how does 
he combat the obstacles discussed in Section A of this 
chapter? 

a. Neutralizing and Breaching Minefielids 

The use of mechanical or explcesive breaching 
devices is preferred over manuai methods unless a special 
need exists. {Ref. 7] Explosive devices reguire Engineer 
support and for this reason are not discussed. The tactical 
commander therefore has only a tank mounted dozer blade (one 
per tank company) that can breach small point minefieids or 


the Europe-deployed tank mounted mine roller for larger 


Minefields {[Ref. 6]. 
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D. Taak Dazceches/Craters 

A tank dozer can be used to push down the sides 
Oe GaeGnres Of to fill craters in. If the gap created is 57 
feet or less then the AVLB can be used. [Ref. 12] It should 
be noted that tank ditches and road craters are usually 
reinforced with mines and may require additional breaching 
equipment. 

c. Crossing Short-Wet Gaps 

Short gaps created by streams, small rivers, or 
valleys can be crossed using the existing civilian fixed 
bridge structures. However, if the enemy has destroyed 
these, or there were none in existence, then the tactical 
commander must resort to his organic assets. Normally, the 
AVLBs are utilized to cross gaps of less than 57 feet (17.4 
meters) with vehicles of up to 60 tons in weight [Ref. 6]. 

This concludes the discussion of obstacles and 
tactical responses available to a commander of U.S. forces. 
The tactics and capabilities described in this chapter forn 
the basis for modelling Engineer effects on Blue forces 
Guerently in the STWR model. The next chapter will discuss 
+he capabilities and tactical alternatives of the Soviet 


Army. 
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A. 306s ee RODUCT ION 

Ba4S Chapter is a consolidation of information on the 
Soviet forces and theixc capabilities in the areas of 
counter-obstacle opérations and equipment. Adlai: the 
information presented here is unclassified and available in 
open literature. It is a widely accepted fact that Soviet 
military operations and tactics are directed towards the 


s for this reason, that Soviet defensive 


$-- 


offensive. It 
operations will not be discussed. The primary mission of 
the Soviet Engineer is to enhance the mobility of the Soviet 
ground combat forces by countering obstacles to movement, be 
they natural or manmade. TO construct an Engineer Effects 
Module for the Simulation of Tactical Alternative Responses 
(STAR) combat model one must determine the tactics for the 


Red forces. The research for this chapter provided the bulk 


th 


of the tactical and equipment information required for the 
implementation of an engineer effects module for STAR. 


The Soviet Union is preparing itself for a massive Air- 


bame@ewbeattibe @6th the forces of NATO. It has long been 
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hypothesized that the Warsaw Pact, led by the forces of the 
Soviet Union, will aventually attack west across the borders 
of Czechoslovakia andthe German Democratic Republic into 
Western Europe. In order to be successful in their attack, 
the Warsaw Pact forces will rely on massive combined arms 
forces attacking on several avenues of advance with great 
speed. The NATO forces, on the other hand, will be 
defending with smaller forces. ic ws fOr thas reason that 
the NATO forces will rely heavily on terrain reinforcement 
to slow the advancing Pact forces. These reinforcements 
Will include ainefields, tank ditches, road craters, blown 
bridges and other engineer obstacles. The Soviet Union is 
aware of this and consequently has amassed a Lather 
impressive array of counter-obstacle forces and equipment. 
Further, in the Great Patriotic War the Soviet Union used 
Many minefields and obstacles as terrain reinforcements 
against the advancing forces of Nazi Germany. (Ref. 13] In 
that war, the Soviet Union gave Nazi Germany a lesson on the 
effects of obstacles on the movement of ground combat 
ferces. That lesson has not been forgotten by the teacher. 
Host of the high Soviet leadership of today fought in that 


war and thus, remembers the experience. The Soviet Union 
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mOt only -s preparing to attack through the NATO defenses, 
but believes that it can be done successfully. 

The Soviets developed into first-rate users of mine and 
Obstacle warfare during the Great Patriotic War. It has 
been said that the battle of Kursk is the finest example of 
Mine warfare in history. iether vattle, sone 3 million 
mines were laid +o stop the Germans. In order tO avert a 
<ransportation problem caused by the heavy mine usage, every 
“ime a soldier was sent to the front, he was required to 
take two mines with him. [{Ref. 13, 14] The lessons learned 
as great users of obstacles have helped the Soviet Union to 
develop an arsenal of counter-obstacle equipment 
unparalleled in the world today. 

It is interesting to note that the Soviet Union and the 
Warsaw Pact claim to be defensive forces, yet possess an 
offensive capability that is in aword, awesome. The NATO 
forces, though claimed to be the potential aggressors, 
possess a counter-obstacle capability that pales in 
comparison to that of the Warsaw Pact. AS an example, the 
“otal amine roller capability of the US Army in Europe 
consists of 10 rollers that were scheduled for delivery to 


USAREOR in late 1981 [Ref 15}. The Soviet forces possess 9 
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rollers in jus= one Engineer Company supporting a hasty 


minefield breach of the forward combat elements [Ref. 13]. 


Be SOVESr FORCES AND EQUIPMENT 

The Soviet Union possesses an impressive array of 
counter-obstacle equipment and forces in order to enhance 
the mobility of the Soviet combat arms. This description 
Will focus on two primary areas: 


1. The organic counter-obstacle elements in the ground 
combat arms. 


2. The Engineer units organic to the larger units. 

Perhaps the most obvious and least mentioned item is the 
design characteristics of the Soviet armored vehicles. Most 
of these vehicles are amphibious so that many water 
obstacles may be overcome easily with no additional bridging 
support. Although bridging equipment may be desirable, in 
many cases it is faster to just drive up to the river bank, 
enter the water, and cross. Most of the tanks in the Soviet 
acmy have an inherent snorkeling capability that allows then 
to cross water obstacles as deep as 5.5 meters at speeds of 
a hOG/ORt (Ref. 15]. Table 1 is a consolidated list of the 


amphibious capability of some Soviet vehicles. 
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Waple 1; Sowiet Army A@phibious Vehicle Capabilities 


Vehicle/systenm Water speed Additional attributes 

BTR 50/60 10 km/hr 

BMP 6 km/hr can fire 73 mm main 
gun and Sagger while 
Swimming 

wee 76 10 km/hr can fire 76mm main 
gun while swimming 

BRDM 10 km/hr 

122mm SP HOW approx 10 km/hr 

Sa-87Sa-9 approx 10 km/hr 


{Ref. 16,17] 


The above organic counter-obstacle capability is further 
Supplemented by bridging assets at the Regimental level. 
These bridges can be used to cross water obstacles with no 
bridges left intact and may also be used to counter tank 
ditches and > Meme: The following is a consolidation 
of the assets organic to the Motorized Rifle Regiment (MRR) 


and the Tank Regiment (TR). 


Table 2: Organic Breaching Equipment of a Soviet Regiment 


Vehicle/system Basis of issue Capability 
MTU-20 (tank mtd bridge) 3 per Regt 12.3 to 20 meters 


TMM (truck launched br) 4 per Regt 10.5 meters ea or 
1 42 meters long 


BTU Dozer Blades 3 per Regt 100-300 meters per hr 
by 3.4 meters wide 


(Ref. 16,17,18] 
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In addition to these capabilities at the Regimental 
level, Other assets exist in the Divisional Enginéer 
Bae-ai-0% tO aid in counter-obstacle operations. They 


includ? the following: 


Mepis 3: Organic Breaching Equipgent of a Soviet Division 


Vehicle/systen Basis of issue Capability 

27U Yozer Blades Se pee div bn 100-300 meters per hr 
by 3.4 meters wide 

MTU- 20 4 per div bn 12.3 to 20 meters 

TMM 8 per div bn 10.5 meters ea or 
combined together. 

PTS (tracked amphibian) 14 per Carries 15000 oe of 

div bn Cargo at 15 km/hr 
GSP (Perry) 8 per div bn MRD 4 50 metric ton ferries 


12 per div bn TD 6 50 metric ton ferries 


PMP (pontoon bridge)18 per div bn 119 meters of 60 ton 
capacity bridge 


fReelo,i7, 10] 

The Front and Army levels each have additional 
guantities GE pramarily the Same equipment already 
mentioned. Table 4 lists the additional quantities at the 
Pront or Arny levels. 

The man-made obstacles that will undoubtedly pose the 
greatest problems for the Soviet Commander are minefields. 
At th2 unit level, the mine-plow will be the primary asset, 
and it will be available in great numbers. The estimates 


vary, however it appears that the minimum number will be one 
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Table 4: Ozganic Breaching Equipment of a Soviet Front/Army 


Vehicle/systen Cuantiity Caipavbi Lite, 
BTU Dozer Blades 9 100-300 meters per hr 
by 3.4 meters wide 

aTU-20 24 12.3-20 meters 

TAM 48 10.5 meter ea 

PMP 108 681 meters of 60 ton 
capacity bridge 

PES 98 15000 kg €a cargo 

GSP 48 up to 110 tons 


at 7-8 km/hr 

(Ret. 16, 17,78] 
prem pe= platoon, i.e. at least one tank in three will be 
equipped with a mine plow. However, normally each forward 
platoon has two tanks fitted with mine plows. {Ref. 19] 
Every T-72 has the capability to — @ Mine plow. {[Ref. 
16] The following is a table of the mine clearing equipment 


mounted on «tanks: 


Table 5: Tank-mounted Mine Clearing Equipment 


Systen Basis of issue Capability 
KMT4/6 Plow 3 per tamk Co 10 km/hr 35 cm deep 
PTO4-# Roller 3 per Regt and 10 km/hr 
3 per Eng Bn 
RAT—S Plow/7Roller 4 per Regt both of the above 


Combination 
{[Ref. 16,17,18 ] 


Along with the mine clearing equipment listed above the 


Soviet Union possesses many other items in the inventory to 
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deal with mines. Some of the items include, hand-held mine 
detectors, bangalore torpedoes, explosive line charges, and 
rocket propelled line charges. It is rather apparent that 
the Soviet Union takes the necessity for counter-obstacle 
capability very seriously. Remlcm Vlene this )hytiad fof 
equipment, employed in effective combined arms operations 


that the Soviets plan to breach the NATO defenses in Western 


C. SSPLOYMENT OF SOVIET FORCES 


mrne offensive is the basic form of combat action. 
Only by a resolute offensive conducted at a high tempo 
ana "eo a great depth is the total destruction of the 
enemy attained.". 


General V.G. Reznichenko “factics" 

Ref. 17: p. 3-1 
In the previous section, the vast quantities of Soviet 
counter-obstacle equipment were discussed. A discussion of 
*he tactics that the Soviets are expected to utilize in 
order to accomplish their desired goals is contained herein. 
A key aspect in the employment of the Soviet forces is to 
capitalize on the high speeds of advance made possible with 
mechanized forces. The mission of the Combined Arms Army or 
Tank Army is to drive swiftly and deeply to the NATO Corps 


rear boundary. {rRef. 17] If there is one dictum of the 


Soviet Porces it is to maintain the speed of the advance. 
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Cuzzent military readings indicate that the Soviet commander 
desir2s *oO maintain a speed of advance of 50 to 80 
Kilometers per day under nuclear conditions and 40 to 50 
Kilometers per day under non-nuclear conditions. In order 
to be abie to maintain these speeds, it will be necessary to 
ceduce the effects of obstacles so that they do not hinder 
ne advance of the Soviet forces. The Soviet commanders 
Will be able to do this with their forces because of two 
primary reasons: 


1. Large engineer units are located well forward with 
he combat arms. 


2. Many simple engineer tasks will be handled by the 
ground gaining combat arms. 


The Soviet forces will probably attack on high speed 
avenues of approach with one Motorized Rifle Regiment (MRR) 
in the lead followed by two additional regiments in the 
following echelon. The forces will attack with a high rate 
of advance and will usually pass pockets of resistance in 
order to maintain the high rate of advance. 

The Soviet commander feels that in order to maintain a 
successful offensive operation, a numerical advantage of 3 
20 12s necessary. A Pront will generally be utilized for 


the strategic offensive. This war-time only structure 
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usually consists of three or four Combined Arms Armies and 
one or two Tank Armies. The Front will attack with a 
Semuc ~ Ure Similar to the following: 

PFicst Echelon Three Combined Arms Armies (CAA) 

second Echelon One CAA or One Tank Army 

Front Reserve One Tank or Motorized Rifle Division 

The objectives of the Front are of three types, 

Immediate, Long Range, and Final. The definition of these 


are as follovws: 


Immediate 250-280 km 3-5 days 
Long Range 500-560 km 7-13 days 
Pinal 1000 ko 15-21 days 
Wich the strategic view as discussed above, the 


discussion will now switch to the smaller unit levels for a 
look at the tactics. It 1S important to keep in mind the 
Soviet desire to maintain the speed of the attack. In light 
of this, as mentioned earlier, normally each forward platoon 
will have two tanks fitted with mine plows. This allows the 
platoon to make two parallel breaches simultaneously. [{Ref. 
19] As the lead reconnaissance elements move towards the 
NATO defenses, the elements will find the minefields either 


by detonating mines, visually, or with vehicle mounted mine 


ave, 








detectors. Depending on the situation, the elements may mark 
the minefields or they may clear lanes with the organic 
mine-pilows and rollers. Engineer personnel may affix hose 


charge 


in 


to06Uthe@)6mine-plow vehicles to pull through the 


ve) 


Minefields. When the hose charge is detonated, the area 
Beever the cleared tracks fromthe plow or roller is also 
cleared of mines. 


If <+he reconnaissance elements do not locate the 


minefields, shen the follow-on units may. They will 
probably locate them by detonating a mine. MEwthis point 
the commander has pdasically three courses of action. They 
axe: 


A. Divers off «the desired axis of advance around the 
minefield. 


2. Conduct a hasty breach with organic plows. 
3. "Bull through" with whatever assets are available. 
Whan the Soviet commander has Engineer units with hia, 
then the @ost probable option will be to "storm" the 
minefield with the engineers in the lead. This operation is 
a combined arms operation with tanks providing direct fire, 
axtillery providing indirect fire and smoke, and the organic 
plows clearing lanes under engineer supervision. The 


standard method is to use explosives to augment the 
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Be@cu11g Operation. [Ref. 13,14] Ideally, for a leading 
battalion on the main axis of the assault some 6-8 lanes may 
Per Ore ed, one for each platoon {[Ref. 17,18]. 

Other obstacles ¢c Soviet movement, such as rivers or 
blown bridges, can be overcome by utilizing the the vast 
array of Soviet bridging equipment. Tank ditches or road 
craters can be countered by the bulldozer blade equipped 
tank. 

This brief description of the Soviet counter-obstacle 
tactics and capabilities is as they exist today. The 
description is by no means complete, as that would fill 
several volumes. There exist many sources for information 
in this area. There is some problen though, in that many of 
the sources do not agree exactly with each other. The one 
area that seems to have universal agreement though, is that 
“he capability of the Soviet forces is awesome. Perhaps 
this is due to the fact that the Soviet leaders recognize 
the necessity +o continuously upgrade their forces and 
equipment. 

The research for this chapter provides the basis for the 
concepts that are modelled for the Soviet forces in the STAR 


Engineer Effects Module. 
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Rime nex> chapter will discuss and describe some of the 
engineer effects modelling efforts that presently exist in 
the combat aodelling community. These models have provided 
some useful ideas in the effort to provide an Engineer 


SBttscts module for STAR. 
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IV. OTHER MODELLING IDEAS 

This chapter will briefly discuss the relevant areas of 
threes models currently in existence. The information 
availiable to the authers lacks computer code and is very 
general in nature. The purpose of this chapter is to 
highlight some existing nodelling ideas that were of some 
use in the construction of the STAR Engineer Effects Module. 
The framework for this discussion is not to explain each 
Bode! in detail, but to highlight each in the following 
areas; 

1. Obstacle representation 


Zi Actions at obstacles 


or Actions out of obstacles 


Kk. COURTERCOE 

The first model examined was COUNTERCOM, a combat 
Simulation, developed by BDM Corporation, for evaluating the 
worth of military equipment and tactics in Company and 
Battalion level Armor/Mechanized Infantry warfare. [ Ref. 20] 


1. Obstacl2 Representation (COUNTERCOM) 





COUNTERCOM models the minefield in a patterned 


representation. The minefield has several rows in a 
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minefield segment and each row is separated by an "inter-row 
spacing”. Bach row is a series of points (mines) separated 
by a fixed intermine spacing. 


2. Action _ at Minefields_(COUNTERCOM) 


aa es 





COUNTERCOM models mine rollers as a breaching device 
with an erfectiveness parameter attached to count mine hits 
on the roller. The documentation pertaining to mine rollers 
does not explain the rollers representation or how its 
effects are modelled in the minefield. One other item of 
ghterest though, 1s how COUNTERCOM offsets following 
vehicles around dead tanks in the minefield. This isa 
desirable action to be modelled, however, the vehicles are 
allowed to pass too close to each other and thus, the tracks 
of the passing vehicles wouid actually touch the vehicle 
being passed. 


3. Actions Out of Obstacles (COUNTERCOM) 





COUNTERCCM models the SLUFAE (Surface Launched Unit 
Fu¢c¢l-Air Explosive) mine clearing system as well as mine 
clearing line charges. These systems are Engineer unit 
employed and are beyond the scope of this dicussion. Future 
efforts to install the actual Engineer units and equipment 


in STAR @@y find this pertinent to that effort. The bypass 
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tactic is not modelled in COUNTERCOM. In this nodel, 
Engineer units are not modelled, however, certain Engineer 
equipment is. Indirect fire is played against the defender 
but not against the attacker. The deliberate breach does 


MegesUkcecr the effect of indirect fire. 


B. MINEFIELD AND BARRIERS COMBAT SIMULATION 

The second model examined was the Minefieid and Barriers 
Conbat Sisdlation, developed by a British firm, SCICON. 
(Weft. 21] 

1. Obstacle Representation (SCICON) 

SCICON uses a row minefield similar to that 
previously mentioned for COUNTERCOM. The Start point for 
*he mines is also Monte Carloted in this. model. SCICON 
represents a scatterable minefield by assuming a totally 
random representation. The distance to a mine detonation 
for a vehicle is determined by locating the mines in the 
vehicles path. The mean number of mines which fell within 
*he vehicle's lane is found by using the density of the 
Mines and the area of the path. This number may be used or 
the actual number of mines could be sampled from a binomial 
GaSeGr LbWtion. These mines are then placed randomly in the 


path of the vehicle. It is felt by the authors that the 
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average distance to amine detonation could be determined 
E>Om the reciprocal of the product of the minefield density 
ame “he vehiches wadth. This expected distance could serve 
as the mean of an €xponential distribution draw. This would 
yield mere realistic results and allow the model to benefit 
from «he memoryless vroperty of this distribution. 

2. Actions_at Obstacles_ (SCICON) 

SCICON is reputed to play plows, rollers, and 
plow/roller combinations, however, from the information 
available it is difficult to ascertain their representation 
and their use within the minefields. 

Bie eee Out of Obstacles (SCICON) 

This model play simulates both the breach and the 
Spall through” options through obstacles. on ome st fale wat 
+o discuss how this is accomplished due to a lack of 
computer code. In the documentation, however, the divert 
tactic and how it is modelled is discussed at great length. 
A route to circumvent an obstacle is planned in advance of 
the simulation. This route is called a branch route strean. 
The branch route stream option is triggered at a barrier 
dSEi820n point. A barrier decision point 1S a point on the 


route, a route node, that is located, such that, it precedes 
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4 Known barrier. Memon So | deecaslon polne, “unics stop to 
determine which actions to take in order to negotiate the 
obstacle. This is a kind of pseudo-dynamic movement, 
planned for on input, but implemented by tactical outcomes. 
This is a useful concept and its implementation in STAR 


would pave the way for dynamic reute selection. 


GC. CasTProrRen 

The final model +o be discussed is CASTFOREM (Combined 
Arms and Suppor* Task Force Evaluation Model), developed by 
*he 0.S. Army Tradoc Systems Analysis Activity. [Ref. 22] 
ems isa stochastic, event sequenced, opposing force 
Simulation of ground combat. This model has an Engineer 
process module that plays both organic and non-organic 
engineering capability and virtually any engineering task 
for which *«+he user has the performance data. This model 
will be discussed in a different format than the previous 
models. ess is due to the fact that this model is still 
under construction and the information available is in 
outline form. CASTFOREM is projected to be able to modéi 


Engineer tasks explicitly. 
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= Task feasibility checked 
PeesoOmmel] availibility 
Equipment availability 
Locational resources availability 
= Task «ime sinulation 
™® Task assessment is performed 
Resource integration 
Resource disintegration 


2. Tasks Modelled 





Emovlace minefield 

Emplace road crater 

Emplace AVLB 

Breach minefield/zroad crater 

Construct protected positions 

It appears on examination that this model will be 
quite data intensive in that it will demand detailed 
decision logic tables and performance data. It's general 
framework is complicated, yet it does not currently possess 
the capability to model tank ditches or bridge demolitions. 


Ho dowbt this will be a capability in the future. 
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B. CONCLUSIONS 


In order t0 avoid reinventing the wheel, the current 
Stat2 of the art in the community has been examined and 
Peretiby deseribed herein. This preliminary research has 


provided several useful ideas and given the authors a 
perspective on the current state of the modelling of 
Engineer effects. The next chapter consists of the detailed 
da@scription of the minefield. obstacle model and its 


associated counter-obstacle tactical responses. 
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ke ERTRODUCTION 

This chapter discusses the simulation of the effects of 
a @inefield in the STAR Combat model. Implicit in this task 
is tha construction of the minefield and the modelling of 
its effects on the combat process. This model allows 
minefields to be emplaced, cause casualties, impede the 
attacker, and cause the attacker to execute predetermined 


eactaical options. 


B. MINEFIECLDS MODELLED 

In order to model the effects of a minefield on the 
tactical situation on a battlefield it is first necessary to 
construct the model or the minefield. However, prior to the 
discussion of how the minefields are modelled, a brief 
discussion of what is used to model the minefieids, the STAR 
field module, is in order. 

The framework for obstacle simulation in STAR is the 
field module. Fields are represented as elliptical areas on 
the battlefield which influence battle actions and outcomes. 


In order to cause actions for entities to take piace, their 
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Doeeeeon With respect to fields must pe known. Rather than 
maycaceions ake place a= a specific point in time, actions 


wee sEiggered by certain interactions of entities with 


fields. These interactions are results of either field 
boundary crossings, entries and exits, or field internal 
2ctyons. The Manner in which a boundary crossing or an 


*nternal action is activated takes place in the STAR HOVE 
relcine. In the MOVE routine, each time an entity moves, 


the field boundary distance (FLD.BDY.DIST), to the nearest 


field is decremented. When this value reaches zero, then a 
field boundary action takes place. Similarly, when an 
entity is already in a field, a field internal distance 


@oD.IN?.DIST), the distance to tae next field internal 
action, is also decremented. When the FLD.INT.DIST of an 
entity reaches zero, an internal action is initiated. Both 
these distances are attributes of moving entities on the 
STAR battheEiold. Obstacle representation and the 
Simulation of the resulting synergistic effects became a 
icy through the use of the existing STAR Field Module. 
Por amore detailed descripticn of this Module and its 
function in the STAR model the reader is referred to 


Reference 3. 
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Tee first section of this chapter contains information 
Beecaining to the actual modelling of a minefield in STAR. 
In this model, five types of minefields are simulated, they 


include, the anti-vehicular minefield both patterned and 


(D 


scatterabie, the anti-personnel minefield both fragmentation 
and blast, and «he Claymore. 
1. Thewnez-Wehicular Patterned Minefzeld 
The vatterned anti-vehicular minefield consists of a 


Serres of belts with mines located on the belts. These 


belts may be considered as lines with the mines repr2sented 


aS points on the lines. In this respect, the mines are 
considered +o be dimensionless. The belts are numbered 
sequentially as they are encountered. The odd numbered 


belts have mines located at even numbered mine locations, 
= ee ss 2 meters. The even numbered belts have 
mimes Located at odd nilf®bered lecations, i.e. at 1,3,5,..-. 


meters. Thus, each belt has a constant density of .5 mines 


4 


pe meter of inefield frontage. The standard planning 
packages for was patterned minefield densities are 
multinoles of this constant density. Pete ern addition, 


“he us¢ of .5 also makes the simulation of the mine's 


location with respect to the vehicle much easier to 
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accoepiish. seach belt simulates three rows of a minefield. 
In an actual minefield, three separate rows placed in a span 
of approximately 16 meters forms one belt. in] Pender to 
Simplify «he precess cf modelling this activity, one belt of 
<his model actually represents the projections of the three 
rowS onto one Single line. 

This basic belt construct is used in conjunction 
with the existing STAR field module, to model the patterned 
minefield. [ref. 3] The basic idea is that the mine belts 
will be superimposed on the field ellipse. The density of 
Mines (per meter of front) of the minefield is used to 
determine how many belts are necessary. Once the number of 
belts is determined, then the size of the field ellipse 
needed can be determined. The size of the ellipse is 
computed in the following manner: 


The semi-major axis ¢quals the total width of the 
minefield divided by 2. 


The semi-minor axis is determined a the formula: number 
Of belts plus 1 multiplied by the belt spread in meters 
Minus 10 meters. 


Hhis fetal is then divided by 2. 
The resulting value is the length of the semi-minor axis of 
the ellipse. In symbols: 


semi-minor axis = (((num belts +1)*(belt spread) )-10)/2 
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Pigure 1: Minefield Representation 


With the previous formula in mind, an example will 
be worked. A minefield with a density of 1.5 mines per 
meter of front, a belt spread of 50 meters, and 500 meters 
wide is desired. Using the recwals above the semi-major 


agys will first be computed. 


1. The semi-major axis of the ellipse is the width cf 
«he minefield divided by two, thus, in this case it is 
500/2 or 250 acters. 

2. The forzula for the computation of the semi-minor 


axis length yields «he following: 


a. number of belts required equals the poet ty 
desired divided by the density 1n each belt 
For this minefiel fie is 1.59/.59 = 
om ((number of beltst+1)*belt s read-10 f2 = 
{(4%50)-10)/2 = 95 meters. 
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Thus, for this minefield the semi-minor axis is 95 meters 
and the semi-major axis is 250 meters. 
Finally, in modelling the patterned minefield two 
assumptions are made: 
The minefield is homogeneous in nature. 


The mines may be played in the model in varicus states 
of mas Keng these states range from buried and visually 
undetectable to being | placed on the ground and 
therefore, subject to avoidance. 


2. The Anti-vehicular Scatterable Minefield 
The anti-vehicular scatterable minefield is 


represented as a ouniform distribution of mines throughout 
m@@e area an elliptical field. The basic concept of the 
Simulation of a scatterable minefield is that an expected 
distance to mine encounter is determined. The technique for 
determining the distance to a Mine encounter will be 
described in detail in the following section. In order to 
emplace a minefield the following steps are involved: 


a. Select the desired minefield size by specifying the 
semi-major and semi-minor axis lengths. 


Bo. The Winefield density is computed by dividing the 
mile of mines in the minefield by the area of the 
ellipse. 


In symbols: Minefield Density 
number of mines 


area of ellipse 


c. The expected distance to a mine encounter is equal 
to «he reciprocal of the. width of the vehicle times 
the density of the minefield. 


In symbols: 
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Expected distance to encounter 
= 1.0/vehicle width*®minefield density 


The 2xpected distance to a mine encounter is then used as 


the mean value for a sampling from an exponential 


@vscribution. The value that is drawn is the distance to a 
mine encounter for the particular vehicle concerned. 
Repeated draws in this manner yield the distances to 2ach 


successive mine encounter and the vehicle moves through the 
Binetieid in this fashion. This minefield is also assumed 
zo be homogeneous in nature. 

3. The Anti-personnel Blast Minefield 

The anti-personnel blast minefield is represented in 

a manner that 1s similar to the methodology utilized for the 
Anti-vehicular scatterable minefield. The mines are assuned 
+o «6©be uniformly distributed throughout the area of the 
elliptical field. The minefield density 1s computed in the 
same mann2r as the scatterable minefield discussed above. 
The expected distance to a mine encounter for a dismounted 
infantry entity is then determined by utilizing the Army 
Small Arms Requirements Study (ASARS) formula. A randon 
number draw from a Uniform (0,1) istribution is made and 
the draw is then substituted in the following formula: 

Distance to a mine encounter 


= -~(2.5)*1ln(1-Draw)/minefield density*foot width [Ref. 23] 
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[ibe emticy 1S a vehicle, then the distance to a nine 
encounter is computed by drawing from an exponential 
distribution with a mean equal to the expected distance for 
a vehicle mine encounter. This expected distance is equal 
to three divided by the product of the minefield density and 
Sho width of the vehicle. An assumption is made that the 
tracks/wheels of a vehicle constitute one third of the 
vehicle width. 


Expected distance for vehicle mine encounter 
= 3.0/minefield density*width of the vehicle 
Thus, the 2ntity moves through the field by distances from 


Mine encounter to mine encounter. 
4. The Anti-oersonnel Fragmentation Minefield 

There are two types of anti-personnel minefields 
Gomsidered in this aodel. The types are the regular 
fragmentation mine and the Claymore. 

a. Regular Fragmentation Mines 

The regular anti-personnel fragmentation mine is 

represented as a circle with a square superimposed on it. 
The tripwires of the mine are represented as extensions of 
the diagonals of the superimposed square. (See Figure 2) 


The mines are placed in an orientation that favors the 


ac tacker. This is accomplished by orienting the mine so 
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Pigur2 2: Representation of tragméentation maine 


emas the attacker will always hit the tripwire ata 45 
degree angle. The actual length of the tripwire exposed to 
*he attacker is the oreduct of the cosine of 45 degrees and 
the length of “He” *teapwire. The reason Or) thas 
conservative action 1s to allow for cases in real life when 
the tripwire does nct deploy as is intended by design. 
Thus, tee total tripwire — that is exposed to the 
attacker is really the projections of the effective lengths 
of each tripwire onto a line perpindicular to the direction 
of movement of the attacker. The length of the tripwires 
available to detonate the mine (effective triggering width) 
is equal to two times the effective length of the tripwire. 
(See Figure 3) The minefield density is found in exactly the 


Same manner as for the scatterable minefield. 
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The expected distance to a mine encounter is computed by 
using che reciprocal of the product of the minefield density 
and +h2 effective trigger width of one mine. This expected 
distance :s «hen used as the mean for a sampling from an 
exponential distribution in order to determine the actual 
distance to the mine encounter. Vehicles are assumed tc not 
be subject *o (te effects of a fragmentation mine, and thus, 
need not have expected distances computed; They are allowed 
to move freely through the minefield with no effects froa 
the amines. Vehicles do, however set the amines off and thus, 
decrease «he density cf the minefield. In this iteration of 
*h2 nodule, dismounted infantryman in the area of anti- 
personnel fragmentation mines detonated by vehicles, are not 
subject to assessment as casualties from the detonations. 


The dismounted infantrymen are however, subject to the 
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Die cons. 
6. Claymore Fragmentation Mines 
The effective casualty area of a Claymore nine 
25 2 60 degree arc with a radius of approximately 100 
metée=s. The activaticn area of a Claymore is represented by 
an ellipse with a semi-minor axis of 14 neters and a seni- 


major axis of 24 aneters. 
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Figure 4: Claymore Mine Representation 


The semi-major axis is oriented parallel to the direction 
the at<acker is moving. Once the ellipse is entered, the 
distance to the mine encounter is determined to be twenty 


percent of «he length of the semi-major axis. (See Figure 4) 
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When the entity has travelled that distance, the Claymore 
detonates and casualties are assessed based on the effective 
Casualty area for a Claymore mine. Any member of the 
Beeggeting =Sntity"s platoon within the effective casualty 
area of the Claymore at the time of detonation may be 
assessed as a casualty from the blast. 

This concludes the general discussion of the 
representation of minefields in STAR. The discussion now 
centers on the subject of what the physical representation 


yields in the STAR model. 


= tne BLBEPLELD IN STAR 

The mod2l of a minefield must produce two pieces of 
sanformation, ‘the distance an entity travels prior to a mine 
encounter and the consequences of that mine encounter. In 
order to understand how this information is obtained, the 
following discussion explains the function of the minefield 
in STAR. In the MOVE routine, the model is continuously 
computing the distances to fields, so that appropriate 
actions may take place. These actions may take any of three 
forms, field entries, field internal actions, and field 
exits. During the discussion of the three types of actions, 


several key routines are also described. A thorough 
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understanding of these key routines is a necessity if one is 
tO umcerstend this simulation of Engineer effects on the 
combat process. 
1. Usnefield Entry Actions 
In the model, as an entity crosses a field boundary 
a test is made to determine the type of field being entered. 
Once “he field is determined to be a minefield, then the 
distance to a amine encounter is computed. This computation 
takes place in the routine named MINE. SCHEDULE. (See Figure 
5) 
@. ®tOoutine MINE.SCHEDULE 
Tne MEE. SCHEDULE the distance to a mine 
encounter will be determined. First, the the major category 
of the minefield is determined. 


(1) anti-vyehicular Minefields. The second 
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action is a determination of the system type of the entity 
that crossed the boundary. If the entity is a dismounted 
infantryman, then the minefield has no effect on the entity 
and he is allowed to proceed through the minefield. This is 
du2 to the assumption that a dismounted infantryman is not 
able +o activate anti-vehicular mines. If the entity is a 


vehicle, then the mine type is checked. The mine type 
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a ES ea Ce GEE gate, Gina Ge OR eon, SE CE Geta SR Gees GES cone ate GED catenins iis GLI coe Cees a eee lee EE ee ee Gee eee gee tee coe cee alee am OBES comet, Gene Gectetilies éemh cis GS me 





6 3 





@veeates whether the minefield is scatterable or patterned. 
Once the type minefield is determined, then the distance to 
@ mine encounter is computed. 

If the type of minefield is scatterable, the 
computation of the distance to a mine encounter takes place 
as roOllows: 


1. The minefield density is determined by dividing the 


total number of mines iz the field by the area of 
*he field. 


Zo es Width of the appropriate vehicle is obtained 
from the vehicle dimension tables. 


. the expected distance to a mine encounter is equal 
“0 1.0/(width of vehicle*minefield density). 


RB. The actual distance to the mine encounter is 
determined by. sampling from an exponential 
aisteipution With mean equai to the expected 
distance computed above. 


If the minefield is a patterned or hand-emplaced 
minefield the distance to the mine encounter is determined 
as follows: 


1. The direction of movement is determined for sign 
aes US it positive or” negative. If the direction 
is negative, then it is converted to the appropriate 
a G ona 360 degree reference system. For example, 
~90 degrees is equal to 270 degrees. 


2. Once the direction of movement is converted, it is 
*hen translated to the coordinate system relative to 
me Ofi@nuat:on of the minefield. The angle 
necessary for tne translation is called THETA, and 
will be used in further computations 


3. The distance to the minebelt encounter is equal to 
the belt spread divided by the absolute value of the 
Sipe of THETR. 
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(2) “Anti=personnel Minefield. If the minefield 


type is determined to be anti-personnel, then the following 


actions take place: 


a. 


The minefield is checked to see if there are still any 
undetonated mines remaining in the field. If all the 
Mines have been detonated, then the routine returns 
miz=h mo further action. 


it 


tt 


the minefield is still an active casualty producing 

field, then a test is made to determine if the mine 

“ype is blast or fragmentation 

1. If the field is a blast type minefield, then the 
activator is checked to determine is a dismounted 
infantryman. A dismounted infantryman receives a 
distance +o a mine encounter computed by using the 
ASARS formula. If the activator is a vehicle, 
then the distance to a mine encounter is computed 
using the vehicle dimensions, minfield density, 
and a sample from an Exponential distribution as 
previously described. 

2. If the mine is a fragmentation mine, then a check 


s made for Claymore mines. If the mine is a 


f- 


Claymore, then the dvseance to activation is 
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computed. When the fragmentation mine is nota 
Claymore, then the activator is identified. The 
empec ed Sdistance {60 a mine ehcoOunter for a 
vehicle is based on the reciprocal of twice the 
effecsiye tripwire length plus the vehicle's 
width. This expected distance is used as the mean 
Or an exponential distribution sampling. FOr a 
dismounted infantryman, the distance +o a mine 
encounter is computed based on the tripwire length 
and a sampling from an exponential as discussed 
previously. 

Cc. FPinally, the density of the minefield is decreased for 
she next activator by subtracting one from the total 
remaining mines in the field. 

Thus, the action at a minefield entry will 
return the distance to the next mine enccunter for the 
Scatzterable anti-vehicular minefield, the distance to the 
next mine belt for the patterned anti-vehicular mninefield, 
and «he distance to a mine encounter for both anti-personnel 
minefields and the distance until detonation/activation for 
a Claymore mine. The entity attribute FLD.INT.DIST is now 


assigned the value of the distance returned from 
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mies. SCHEDULE. Once the entity travels this distance, then 


Piemnex. GCvion, ene field internal action takes place. 


The entauy has travelled the appropriate 
BD -T4NT.DEST in the MOVE routine. An lLinverndalwaceeon for a 
mine 2ncounter now occurrs. During a minefield internal 
action, several actions may take place. In general, che 
actions include such events as the slowing of the speed of 
*he vehicle, the lowering of the mine plow, the assessment 
of mine hits on the vehicle, and the altering of the 
piatoon's formation. In this section of the chapter, the 
assessment of mine hits ona vehicle is discussed. The 
remaining internal actions are discussed inthe detailed 
description of the minefield internal actions in section 
mezeb. Of thas chapter. During an internal action Routine 
POP.A.MINE is called. (See Figure 6) 

ae Routine POP.A.MINE 

POP.A.a1WeE does the following: 
1. Determines the number of mines nit, if any. 


2. Determines the location on the vehicle of any hits, 
-.€.5a ee or a track hit and the distance fron 
the mine ronation if the entity is a dismounted 
aera mee Gean: 


3. Determines the damage from the mine encounter based 
on the mine lethality data. 
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In routine POP.A.MINE, a test is made to 
determine if the mine can be detected and avoided, (a 
scatterable o> a hnand-emplaced type that is not buried). 
[Ret. 24) I= the mine can be detected, then a random number 
is drawn to determine if the mine is avoided. When a mine 
is avoided, *hen a new mine encounter distance is determined 
and the entity continues to move. The next internal action 
Will occur at the new mine encounter distance. If, however, 
the mine is hit, then a check is made to determine if the 
entity 1s a vehicle or dismounted infantry. 

If the field is an anti-personnel minefield and 
she entity is a dismounted infantryman, then the minefield 


is checked to see if it composed of blast or fragmentation 


lie If the minefield contains blast mines, then the 
soldier will die because he has just stepped ona mine. 
Routine ATTRIT is called to update the simulation with 


Peepece to the fatal disposition of the soldier that caused 


2 If the minefield contains fragmentation mines, 
then che exact location of the mine is determined. Then, 


the distance from the mine detonation to each member of the 
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ee a-0L"s Dlatcon is computed. If an entity is within the 


casualty radius of the mine, then routine PROB.MINE is 
called. Routine PROB.WINE accesses the mine lethality data 
ror the mine detonation against personnel. This data is 


based on the «ype mine, the entity's posture at the time of 
@erone.L0n, (standing or prome), and the distance from the 


enti 


if 
& 


y to the mine detonation location. The lethality data 


rf 


= 


it 


urns a probability of kill that is then Monte Carlo'ted to 
determine the soldier's casualty status. The result of the 
Monte Carlo is then sent to routine ATTRIT to update the 
Simulaticn with respect to the soldier's status. 

When the activating entity is a vehicle, then a 
check is made to determine the type of WOR cia entered. 
If the min2field is an anti-personnel minefield, +hen no 
damage is assessed against the vehicle. When the type of 
Minefield is anti-vehicular, then a test is made to 
determine if the minefield is patterned or scatterable. i pa 
it is scatterable, «hen a random number is drawn froma 
Uniform (0,1) distribution to determine the mine detonation 
location on the vehicle. An asSumption is made that one- 
third of the vehicle bottom area 1s track and two-thirds is 


belly. The random number is then Monte Carloted against 
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this standard to determine the location of the mine hit. 
Once <=he hit Ilccation is determined, routine PROB.MINE is 
called. PROB. MINE accesses the vehicle lethality data for 
mine hits based on the mine type, vehicle type, and the hit 
location on the vehicle. PROB.MINE passes the appropriate 
Pereuae2ty data =o routine ATTRIT, the damage to the vehicle 
2s assessed, and the simulation is updated. 

he he mine type/minefield is patterned anti- 
vehicular, the following computations are made: 

1. The number of the next belt to be hit is determined. 
2. The distance +o the outer boundary is computed. 

The outer boundary is the tangent line on the ellipse that 
> perpendicular to the ore ae axis. This distance is 
computed in several steps. The first step is to convert the 
Meoorganate of the location of the vehicle to an X prine 
location in a coordinate system that uses the major axis of 
the field as the xX axis and the Rinor axis of the field as 
the Y axis. X vrime is obtained by the translation formula: 

X'= X%cos(rotation angle) +Y¥*sin(rotation angle) 
The distance *o the outer boundary (DTOB) is now calculated 
as the absoluxe value of the difference between the X 


coordinate value of the center of the field and the X prime 
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value described above. This number is then subtracted fron 
mee lemgeh of the seMi-tajor axis of the field. This 
formula is applicable to both sides of the minor axis of che 
field. It is this distance that is the key to superimposing 


ths mine belts on the elliptical field, and thus, th 


(D 


Mecartzons of the mines relative to the vehicle's position. 
The vehicle width (VW) is also adjusted to account for the 
angle of vehicular movement. Next, the integer mine 
location humber just to 06the here of the vehicle 
(SOM. DEFT.SIDE) is detergined. The routine then determines 
if the belt is even or odd, and consequently, if the mines 
are located at even or odd integer leocations. _ The 
Metiee  iewSlIDE 1S then adjusted to the appropriate odd ofr 
even integer further to the left of the vehicle. A loop 
search is then conducted to determine where the mines are 
Hogeacsda in treldtion to the vehicle; track, belly, or miss. 
Again, the assumption is made that the track takes up one 
third of the vehicle width. The detonation locations are 
round and routines PROB.MINE and ATTRIT are called to assess 
the damage. The routine PROB.MINE will now be 


described. (See Figure 7) 
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fee ROUESMS PROB. MINE 
aes piicpose of this routine isto access the 
appropriate mine lethality data and assess the damage +o the 
Seelty. 


Boe disyounted antantry the lethality data is 


Qu 


stored in a «hres dimensional array called GRUNTLETH. The 


Table 6: GRUNTLETH 


Mine type Posture of soldier Distance from mine 
detonation 

1 416 VWesoldter standing distance is in meters, 

Z ADAM SS Claymore data 1s 

a M74 2 soldier prone by 10 meter increments 

4 Claymore 


dimensions of GRUNTLETH are four by two by five. 
The value that is returned from GRUNTLETH is a probability 
Ge Biil. 

If the mine is anti-personnel, then a check is 
made +o determine the actual type of mines in the field. 
@hen «he mine is a blast mine, then the soldier becomes a 
casualty. If a soldier activates a fragmentation mine then 
any member of his platcon may be affected. The posture of 
each soldier in the platoon, his distance from the mine 
detonation, and the type mine are used to access GRUNILETH 


Mae Order to determine a probability of kill. For each mine 
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detonation, a probability of kill for each live platoon 
member is determined. This probability is Monte Carloted by 
Grawing from a Uniform (0,1) distribution to determine if 
any soldiers are casualties as a result of the blast. 

The mine lethality data for vehicles is stored 
Bemeec clroay MENELETH. "MENELETH is a four dimensional arzay 
thet is fiwe by eight by two by four. The data stored in 
MINELETH is Ballistics Research Laboratory (BRL) lethality 


daa. Zt is stored as follows: 


Table 7: MINELETH 


Mine Type Vehicle Type Detonation Damage 
Location Probabilities 

1 470 1 Tank 1 Track Mobility 
2 W56 2 APC OF Firepower 
3 M21 3 Command 2 Belly Mob/Fire | 
4 M15 4 BR DM Hee Catastrophic 
5 a9 5 Zsu 

6 SP How 

7 SA11 

8 SPAT 125 


Routine PROB.MINE first tests to determine the 
Mine type. Tf the mine is anti-tank, then the system type 
of tha activating entity is determined. With the type anti- 
tank mine, vehicle type, and the detonation location on the 
vehicle, MINELETH is accessed and the appropriate damage 


probability values are returned to routine POP.A.MINE. 
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AC C8is point, the program would return fron 


Peuc ne POPSA SINE and call routine MINE.SCHEDULE. A new 
distance tO amine encounter is determineé and the cycle 
continues until the entity becomes a casualty or exits the 


minefield. 


When an entity exits a minefield its speed is 
upgradec to the maximum allowed by the terrain. If a lane 
has been cleared through the minefield, then this 
infcrmation is stored for future use by follow-on elements. 

The previous discussion has described how the 
Minefield is represented in the STAR model. In the next 
Section, ome Gaiyseaussmion aidllefoeus on the synergistic 


effects modelled. 


BD. SWSPEGISTIC EFFECTS 


In this section, the tactics and synergistic effects of 


minefields are discussed. 





1. Tactical Alternatives for the Commander 
A tactical commander encountering a minefield has 


basically three alternatives to choose from: 


a. He may choose to conduct a hasty breach if the unit 
possesses any live plows or rollers. 


b. He may bypass the minefield if choo tactical 
Situation permits. 
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Gee Be Gay, as a last resort Onder Sart buli theough" 


SbCeEaeson, just driving the vehicies through the 
minefield hoping to.)6Wd Cilear€6uadmCllane and taking 
casualties. 


The choice that the commander makes is based on 
whether or not he possesses knowledge of the minefield. The 
manner in which «he knowledge is gained is irrelevant. What 
M5 telsvant though, is when the knowledge is gained. If the 
commander gains the knowledge prior to entering the 
minefield, «hen there is more flexibility in the selection 
Of tactics that are most beneficial for the mission of the 
Git. If, on the other hand, he gains his knowledge the 
nard way, i.@. by detonating a mine, then the commander is 
memced to react ina different fashion. In the design of 
*his model, some judgmental decisions based on knowledge and 
experience have been made. As a result, certain tactical 
alternatives were chosen for Simulation inthis Engineer 
Eztfects Module. A recapitulation of the tactical 
alternatives in this module are included in Table 8. 

The expected tactics of both the US and the Soviet force 
commanders are the basis for this model. 


2. @8ipefield Synergistic Actions 





The general minefield effects simulated will now be 


described. As mentioned above, the knowledge of the 
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Table 8: Tactical Alternatives at an Obstacle Encounter 


1. Conduct a breaching operation through the obstacle 


whenever the platoon possesses the proper 
Dr2aching equipment. pea 

2. swll-through™ the obstacle if specified by the 
user on invut. set 

3. ‘tf, the "buil through" is not specified, then the 
Sseity will: 


a. Move to a cleared lane through the obstacle, 


Pemone exists. 
Bre 
clear lane exists through the Sstacle. 


minefield and *he mission of the force are the driving 


factors in the selection of the counter-obstacle tactics. 


me tnts section of the chapter, the breach and "bull 
through" actions are discussed. The bypass action wili be 
foeetssed in Section 3. of this chapter. ie LS cLoOr this 


reason that the discussion will begin with the knowledge 
mecri pute of the field. The knowledge attribute of the 
field may have any of four values, 0,1,2, or 3. 


a. 0 or 1 means that there is no prior knowledge of the 
existence or location of the minefield. 


Bb.) 2 means that the™Binefield's location, but not its 
extent, 1s known and that partial lanes through the 
Minefield may exist. 


3 means that the minefield, and any clear lanes 
*hrough it are known. 


.) 


(See Pigure 8) As an entity crosses the field boundary into 
a minefield, the knowledge level on the field is checked and 


*he appropriate action 1s taken. 
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a. <AGt20nS ath No Prior Knowledge 
If the knowledge level is 0 or 1, then routine 
mame. SCHEDULS is called ‘to compute a distance toa mine 
encounter. If the minefield type is patterned or hand- 
2mplaced, then once this distance is traversed by the 


entity, a detonation occurrs and the knowledge level is 


changed t9 two. If, however, tne mines are visually 
e-eczable, then the possibility of avoiding the mine 
2xists. If «he distance to the mine encounter is greater 


*han the minefield visual detection distance, then the 
minefield is allowed to be detected without a detonation 
ecourring. The minefield visual detection distance is 
designated by the user. Two studies on the subject, the 
TEMAWS study anda study conducted at Ft Drum N.Y. (Ref. 
25,26], may be helpful in the determination of this value. 
The distance for the entity to travel in the minefield is 
set +o this visual detection distance, and the knowledge 
level on the minefield is set to two. If on the other hand, 
the encounter distance is less than or equal to the visual 
detection distance, then routine POP.A.MINE is called, the 
detonation occurs, and the knowledge level on the minefield 


2s set to two. 
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The knowledge level is two, and if the entity is 


a vehicle the next check is to determine if there are any 


alive plows remaining in the platoon. If no plows are 
alive, then the platoon turns around and leaves the 
minefield on the same path it entered. The next action for 


this 2xiting piatocn is a decision ellipse entry action. 
mits 2ction 1s discussed in Section £.1. of this chapter. 
If *h2 platoon possesses a plew that is alive, then the 
Beatoon Stops for a plow activation time and changes toa 
Dlow formation (the plow leading with all other vehicles 
following in column directly behind the plow). The platoon 
also has its speed degraded by a plowing speed factor. 

In using a mine plow to clear a lane througa a 
minefield several assumptions are made about plows. 


1. Plows clear all mines from the path of the tracks of 
the vehicle. 


2. The plow suffers no degradation due to mines hitting 
the skids. 


Br Bods oweng tanks are able to follow directly in the 
Eeee ts, ° eared by the plow as a result of the berms 
created. 


Once plowing begins, routine MINE.SCHEDULE is 
called +o establish a new mine encounter distance. If the 
plow vehicl2 is still alive when this point is reached, then 


routin2 MINE.SCHEDULE is called again to compute a new mine 
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encounter distance. This process continues until the 
minefield boundary is crossed or the plow vehicle is killed 
by disect fire. If the plow is killed during the travel to 
“he next mine encounter, then there are two options for the 
platoon, the dead plow may be pushed by the following tank 
or th2 live vehicles may offset around the dead plow and 
Bemoepe to Bake a lane threugh the field without it. Woen 
the plow vehicle is dead, then a draw froma Uniforn(0,1) 
distribution is made. The random number is Monte Carlo'ted 
agains= a user specified Propapility of pushing, to 
determine which option, pushing or offsetting, is selected. 
If the offset option is selected, then routine 
POP.A.MINE is called to assess mine damage to the lead tank 
at the location of the mine detonation. The speed of the 
platoon is upgraded to the maxinum allowed by the terrain 
aed routine SBINE.SCHEDULE is called to determine the 
distance +o che next mine encounter. At the mine encounter, 
routine POP.A.MINE is called and the damage is assessed to 
the lead tank. This process continues until either the 
platoon is depleted or the minefield is exited. If the push 
option is selected, the platoon's speed is degraded further 


from the current plowing speed and the platoon continues to 
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move through the minefield just as though the plow were 
elive. several assumptions are madé with respect to the 
Paishing option. 


1. Another tank can push a plow tank provided that the 
medemes are Still om it. A plow tank killed by 
someon fire is assumed to still have its tracks 
mounted. 


hin 
f 
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eepk Gaens a slight qoug arags against 
Ee weapons due to the fact that it is 
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=. «® platoon can epel elect to Sea the plow once. ite 
the pushing vehicle is kille Swe Option, to push 2t 
nd the plow does not exist. 


Geet he SWSning tank 1s able to follow directly in the 
Cleaned track path of the plow. 


Once the pushing has begun, routine MINE.SCHEDULE is called 
to compute the distance to the next mine encounter. At the 
ancounter, *he push tank is checked to see if it is alive. 
oor is still alive, then the process continues until 
either the platoon exits from the field or the pusher dies. 
If «h2 pusher is dead, then the offset sequence begins and 
continues as previously described. 

The nex+ path to be described is the case when 
+he knowledge level is two. Again, the reference will be to 


Figure 8. 
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Dp. Actions with Knowledge Prior to Entry 
When the knowledge level is two, upon entry irto 
a minefield, an entity need not detonate a mine to find out 
shat 2 minefield exists. The platoon is already aware that 
a minefield exists and first checks fer an alive plow in the 
pla*oon. After this, the path is the same as described in 
the previous section from the point where the knowledge 
level was changed to two. 
c. Actions When a Lane is Known to Exist 
The final case to be discussed for the minefield 
actions is the case when the knowledge level is three. This 
means that there is aoclear lane somewhere through the 


minefield. This is the final case to be described fron 


A check is made to see if the route the platoon 
is travelling is clear of mines. If this is not the case, 
then the same path as a knowledge level of two is followed. 
The unit will attempt to gain a breach. The reason for this 
is that the commander takes actions to secure additional 
lanes through the minefield. The desire of threat unit 
commanders +o secure at least one lane per platoon is 


discussed in Chapter 3 of this thesis. If, however, the 
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platoon is travelling on a cleared route, then the platoon 
2s assembled into a column formation and the speed is 
degraded for lane travel safety. The formation and the lane 
speed factor are both input parameters. In this case, two 
additional assumptions are made: 


To oorLew—on platocns will be able to follow directly 
zn the cleared, marked lanes. 


it ae tamk& is killed Et direct fire while travelling on 
the cleared lane, the following vehicles will be able to 
ush the dead tank out or thé way and continue on the 


ane. 

Each of the above knowledge cases eventually 
yields the same result, a minefield exit. Basically, there 
Bee tWO actions that occur at a finefield exit. it “the 


vehicle is exiting the minefield ellipse as the result of 
Clearing a lane, then the knowledge level of the minefield 
is changed to three and the platoon conditions are reset for 
future minefield encounters. The knowledge attribute allows 
follow-on units to know that this particular route through 
*he ainefield is clear. If the vehicle is not exiting as 
*he result of clearing a lane, then it 1S moving in a 
reverse direction back along its route towards a field 
ellipse called a decision ellipse. The decision ellipse and 
its function in the module is discussed in detail in the 


next section of this chapter, Section D. 3. In this case, 
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enue speed and formation are upgraded to the original 
formation and speed but a cleared lane is not recorded. 


a. he Decision Ellipse 





In the previous section, reference was made toa new 
type of field, the decision ellipse. This creation is the 
key to the capability to insert pseudo-dynamic movement into 
the STAR combat modelling process. The decision ellipse 
allows the elements in the Simulation to make route changes 
based upon the tactical situation andthe status of the 
platoon's organic breaching equipment. The movement has 
been labeled as pseudo-dynamic because the alternative route 
options must be planned in advance as input, however the 
actual selection from the alternatives is dictated by the 
battlefield situation. 

The decision ellipse is located on a route such that 
it will be encountered prior to an engineer obstacle. The 
decision ellipse is to be located such that it affords the 
attacker maximum cover and concealment from enemy direct 
fate. = the decision ellipse, the first decision 
concerning the minefield is made. 

The general actions that take place at a decision 


ellipse will now be discussed. (See Figure 9) 
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Pigure 9: General Decision Ellipse Flowchart 


on 





The decision ellipse is linked to the obstacie ellipse that 
pe a@esociated #ith it. This 1S accomplished by the use of 
an integer obstacle ellipse name. AS a vehicle moves into 
the decision ellipse, the knowledge level of the obstacle is 
/ 

ascerztained by iinking to the appropriate obstacle ellipse. 
If zth2 obstacle ellipse kneowledge level is 0 or 1, then the 
vehicle passes zhrough the decision ellipse with no further 
aetion. If the knowledge level is two, then the platoon <:s 
checked for the presence of a plow. Ir the plow is alive, 
then «ne olatoon continues to move with no further action in 
the decision 2llipse. If the plow is not alive, then the 
platoon is given its bypass route and next movement control 
point (MCP) and moves toward the new route. If the 
knowledge level is three, the platoon is checked for the 
presence of an alive plow. Lf the plow <is alive, the 
platoon will continue +*o0 move on its route through the 
decision ellipse with n0 further action until the minefield 
boundary is crossed. Ti the plow is not alive, then the 
platoon will obtain the route and MCP of the cleared lane 
and move to it. 

In order to better illustrate the concept of the 
decision ellipse the reader is referred to Figure 10 for the 


following discussion of some situations. 
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Decision Ellipse Example 
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Pigure 





Fach rout2 has a platoon travelling on it. The decision 


ellipses were set up in the following manner: 


(D 


Decision Ellipse Bypass Route Bypass MCP 


A 1 2 
B 2 2 ; 
€ 3 2 


RT 3 is a Cleared route through the minefield. The 
platoon travelling on RT 4 has reached the decision ellipse 
and does not have a plow vehicle alive. The knowledge level 
of the obstacle is 3, thus, there is a cleared lane through 
the minefield. The decision ellipse tells the platoon to go 


to the cleared lane located at RT 3 and MCP 2. 





The platocn on RT 3 reaches decision ellipse B and 
~eei= plow is dead. The knowledge level on the obstacle is 
2 because other platoons have entered the minefield and are 
attempting =o clear lanes through it. The platoon on RT 3 
does not have a clear lane or a plow, therefore it will go 
#0 he bypass, RT 2 and #CP 2. As the platoon reaches 
decision ellipse A on its bypass route it will again check 


to s22 if a lane has been completed through the ninefield. 
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fm eiess Stall 15 no lane through the minefield, the platoon 
will bypass to RT 1 and MCP 2. These bypass routes and UWCPs 
are kept as attributes of the entered decision ellipse. ete 
however, the knowledge level is 3, because a lane had been 
compisted while the platoon was moving from B to A, then 
the platoon will move to the route that contains the cleared 
lane. The location of the information about the cleared 
lan@?s is carried in a three-dimensional array called 
TRAFFIC.CONTROL. The following information is stored for 
2ach route for each obstacle: 

1. Route number of the route being travelled. 

2a «CDeSwSon et lapse MCP on thet route. 


3. Cumulative distance clear in the obstacle on the 
route. 


.. The ecst recent distance toa nine encounter ZO the 
lead vehicle of the lead platoon in the minefield. 


5. The number of mine encounters scheduled thus far for 
the elements travelling on this route through the 
Minefield. 


For a more detailed discussion of the TRAFFIC.CONTROL array, 
s2e Appendix A. 

Mm this section, the discussion has been of a 
general natur2 with regard to what is modelled. This is a 
good foundation and a necessary prerequisite for an 


understanding of the next section, which consists of a 
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detailed description of tne actions that take place at the 


War20Us locations pertaining to fields. 


Ee DETAILED FLOWCHART APPROACH 
Poe tees “eee sOn She  Giseusszon is divided into three 


Sapegomeers, soc- Ons at Field entry, frield internal actions 


ct 
rh 


ced, Fe = logs ield exits. Peert0on C of this chapter, 
gives the reader an overview of the synergistic effects 
Gap=uged in “his model. This section discusses in further 
detail how «the desired synergistic events are captured in 
this model of the combat process. The reader is advised 
that routines POP.A.MINE and MINE.SCHEDULE play an important 
role in this discussion and thus, should be understood well, 
ba2OG <~O contanuang. This: model is constructed in a fashion 
to account for many Simultaneous actions occurring on the 
battlefield. Por example, several platoons may be moving 
through the same minefield either on different or common 
Lowtes’ or combinations thereof, concurrently. The ability 
to handle many simultaneous actions necessitates the use of 
many flags and +ests in order for the model to discern which 
Satities are gnvolved in the actions. It is for this reason 
that the reader will notice a great number of tests and 
different situations covered in the following discussions. 


The decision ellipse will be discussed first. (See Figure 11) 
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Figure 11: MInefield Decision Ellipse Flowchart 
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The decision ellipse on each route carries 


the following additional attributes as information: 


Table 9: Decision Ellipse Attributes 


P1.FLD The bypass route for this route. 
pz. BLD The bypass MCP on the bypass route. 


P3. Mp The field number of the obstacle associated 
with this decision ellipse, Peis 

24.FLD The number of the route this decision ellipse 
1s located on. 

PS. FLD The MCP inside the decision ellipse. 


When an entity enters a decision ellipse, the 
decision ellipse attempts to link to the minefield ellipse 
in order to obtain the knowledge level of the minefield. 
The link is possible because the decision ellipse is given 
the integer number name of the minefield it 1s associated 
With as an attribute. If the decision ellipse is able to 
link to the minefield, then the route through the decision 
ellipse also goes through the minefield. In order to ensure 
“nat the next action is a decision ellipse exit action, the 
internal distance for the vehicle is set to plus infinity. 
If the link is not possible, then the decision ellipse 1s on 
a route that 1s a bypass around the minefield. If the 
entity is on a bypass route, then the entity must utilize 


the formation on the route. However, if the entity is 
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UtGiazing lateral movement in order to circumvent the 
obstacle, then the route formations are not used. aes 


instance requires a more detailed examination. 

In order to introduce lateral movement between 
decision ellipses on different routes, pseudo-dynamic 
movement, «he formation dictated by the route had to be 
overriden.{Ret. 27] When using route formations, movement 
is conducted by the projection of the vehicles location onto 
*he route with respect to the movement control points (MCP) 
on that route. The vehicle 1s considered to be through an 
MCP aS soon as its projection on the route is. When moving 
laterally, this does not suffice. PFfor lateral movement, the 
vehicle itself and not its projection must pass through the 
MCP. This action is accomplished, by setting an existing 
vehicle attribute, FORMACODE, to zero. Setting FORMACODE to 
zero overrides the route formation and causes the entity to 
proceed directly to an MCP. This insures that the entity 
gets to the NCP, not just its projection. 

At a decision ellipse, several additional actions 
take vlace. irst a check is made to ensure that the entity 
#S @owing ih the direction of the attack, rather than coming 


back from che obstacle. If the latter is true, the rearward 
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movement of the entity is halted and pseudo-dynamic route 
selection, either to acleared lane or a bypass route, 
OCeu ES. A decision ellipse may be entered in any of three 
different ways, 


MeWang in the direction of the attack. 


—" 
® 


gee GocunaeaG Croom, 2he obstacle, (moving Opposite to the 
G2 Eecteon Of atcack). 


3. Tevin from »the flank, (lateral movement fron 
another decision ellipse). 


Bach direction of entry into the decision ellipse has 
G@etdin ta@tical alternatives associated with it. The 
following table associates the tactical alternatives of the 
godul> listed in table 8, with the appropriate direction of 


entry into a decision ellifse. 


Table 10: Decision Ellipse Tactical Alternatives 


Direction of Movement Alternatives from Table 8 
7 #0 the direction of the attack 1,2, and 3 

2. Returning from obstacle 3 

jm row the Flank O£F ellipse 3 


The r2maining internal actions are identical to those 
discussed in the general case in section D.3., above. At an 


exi+ from a decision ellipse, ac further actions take place. 
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2. The Ninefield Ellipse 
The minefield ellipse actions are probably the most 
complicated of the actions to be discussed. AS in th2 case 
of the decision ellipse, the minefield ellipse possesses 


*+ributes which are used to control the actions in the 


fw 


minefield. These attributes are listed below. 


Table 11: “Manefield Ellipse Attributes 


Attribute name Scatterable minefield Pattern minefield 


P1.FLD number of mines state of mineficld 
ig ®eld . activation 

P2.PED t22p mare length belt separation 

P3.FLD mine type Mine type 

pa eeLD prodapility of detection and avoidance 

PS», FLD ee of Bee a dead plow tank 

P6.°LD Knowledge level (0,1,2,or 3) 

PP... FLD Cleared lane formation number 

Po. @LD Cleared lane speed factor 

PS.FLD plow activation delay time 

P10.FLD plowing speed degradation factor 

P11.F°LD pushing speed degradation factor 

Pi2.PLD minefield visual detection distance 


a. Devaibed @inéfield Entry Actions 
Upon entry into a minefield the first action 
that takes place 1s to determine if the minefield is 
activated. (See Figure 12) If the minefield is not 
aetiwazced, the entities move through the field as if it did 
not exist. The entity entering the minefield is then 
checked to determine if is a dismounted infantryman or a 


vehicle. If the entry is made by a dismounted infantryman, 
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Figure 12: Minefield Entry Action Flowchart 





taem EQUtiNne MINE.SCHEDULE is called and the actions 
previously discussed take place. The reason for this is 


shat dismoun*ed infantryman do not activate anti-vehicular 


mines. Immediate action drills by infantrymen are not 
modeiled. When a veéhicie enters a ninefield, a check is 
Sed= “G ascertaln Zl <chere are bypass routes for this 


minefield and route. If a bypass route does not exist, then 
the knowledge attribute is set to one. 
(1) No Prior. Knowledge Exists. When the 


knowledge level is zero, the following sequence of events 


takes place. Routine MINE.SCHEDULE is called anda distance 


+o a mine encounter is determined. This becomes the field 
laternal distance (FLD.INT.DIST). A test is then made to 
determine if *he minefield can be visually detected. When 


the minefield can be visually detected, a test is made to 
determine if the minefield will be detected prior to 
travelling the distance to the mine encounter. [Ref. 25,26] 
When the visual detection distance is greater than zero, it 


is compared to ‘*+he computed distance to the mine encounter 


(PLD. ENT.DIST). The shecrtest distance of the two then 
becomes the distance to the next internal action. Pewee 
Visual detection distance is the smaller distance, the 


Ss 





knowledge level is set to one without a mine detonation 
SQCWEI ing. If the mine detonation distance is the smaller 
distance, there will be a mine detonation at the internal 
action and the knowledge level Will be set to two. 
Whichever distance is selected, the route's cumulative 
distance clear and platoon movement number get updated in 
#he TRAFFITC.CONTROL matrix. Logic control is then returned 
to the MOVE routine. 

When the knowledge ievel 1s one on entry, tne 
TRAFFIC.CONTROL matrix is checked to see if the cumulative 
distance clear on the route being traversed is greater than 
Zero. If «he cumulative distance clear is not greater than 
zero, the no knowledce path is followed. The path for the 
no knowledge level is described above. If the value is 
greater than zero, the vehicle entering the field will have 
its movement number changed to the platoon movement number 
in the TRAFPIC.CONTROL matrix and the FLD.INT.DIST 1s set to 
the cumulative distance clear on this route. Pollow-on 
vehicles travel safely on a path as far as other vehicles 
have already travelled. Phewerder tO “gain this and unit 
movenent, «he TRAPPIC.CONTROL matrix was created. A 
complete discussion of TRAFFIC.CONTROL is contained in 


Appendix A. 
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(2) 


knowledge level is two, 


platoon has an alive plow. 


2hntire olatoon 
ellipse, Dy Switching 
areas. Ene aed Leadon, 

aagftinity to ensure that 
If an alive plow exists 
is checked to determine 


has a cumulative 


@Zoteice clear on the rotite is greater than zero, 


of the route 


popeoedgenorethe Minefield Exzsts. 


is turned around, 


distance cleared. 


through 


When the 





a check is made to determine if the 


When there is no plow alive, the 


tO peturnero the decision 


the platoon's starting and ending 


wie “MEDS INT. DISF is set to plus 


the field boundary will be crossed. 


in the platoon, then TRAFFIC.CONTROL 


if this route through the minefield 


If the cumulative 


then sone 


the minefield is clear. The 


FLD.INT.DIST is then set to the cumulative distance cleared, 


(t 


he entity moves to the 
returned to 
cree: i168” Zero, 
takes to 
(ehew plow an 
the plow's vath). 

acecount 


Factor to 


PLATOON.COND is set 


degtfadatiom factor is 


the BOE return. 
then the platoon 
activate the plow 


front with all vehicles 


iP Oz 


to 


cleared distance, and then control 
If the cumulative distance 
is stopped for the time it 
and attain a plowing formation 


following directly in 


The speed of the platoon is degraded by a 


a slower plowing speed and the 
wo (plowing). The plow speed 
a user specified value. Routine 
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MINE.SCHEDULE is called to get the distance to the next mine 
pregueeee; “SRAETIC.CONTROL is updated; and logic control is 
B2tummned to +he MOVE routine. 

(3) A_Lane exists_in the Minefield. The firal 
path in the minefield entry case is the when the knowledge 
level is three. This means that at least cne clear lane 
exists through the minefield. The first action to take 
place is to determine the cumulative distance clear on the 
route being <«<ravelled from the TRAFFIC.CONTROL matrix. IGe 
the value is plus infinity, the cleared lane is on the route 
the platoon is currently traversing. ihe Seid. INT. DEST is 
set +o plus infinity, the formation is changed to a colunn, 
and the speed that the platoon utilizes on the cleared lane 
is degraded by a speed factor that the user inputs during 
the initial battle set up. If the cumulative distance clear 
1s not egual to plus infinity, then the path for a knowledge 
level of two is followed. 

This concludes the detailed description of the 


minefield entry actions. The next section is a description 


of the minefield internal actions. (See Figure 13) 
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b. Detailed Minefield Internal Actions 


lope che MOV@e routine, the FLD.INT.DIST values are 


Gan-imuovsby checked for each moving entity. Once the 
BEECD. T@81T.DIST is ZeLO, then an internal aceon sais 
triggered. The first test is to determine if the entity 


tclagering the internal action is a dismounted infantryman 
or @ we@hicle. If the entity is a dismounted infantryman, 
then routine POP.A.MINE is called and the damage status of 
the entity is determined. When the entity is still alive, 
routine MINE.SCHEDULE is called, a new internal distance is 
computed, and control returns to the MOVE routine. When the 
entity is not alive, control is returned to the MOVE routine 
and no other actions take place. If, on the other hand, the 
activating entity is a vehicle, en the knowledge level of 
the ainefield is checked. 

(1) No Knowledge Exists (0. or 1). If the 
knowledge level is zero, then the first action is to call 
Routine POP.A.MINE. In this routine, the damage caused by 
*he mine detonation is assessed. The knowledge level on the 
field is changed to two. If the knowledge level is one, a 
visually detected minefield, then routine POP.A.MINE need 


not be called in order to set the knowledge level to two. 
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Pigure 13: Minefield Internal Actions Flowchart 
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Geowiem-. Check 1S to ascertain if the unit is utilizing the 
“ill twhoough'’® ‘tactic. Meee CnC = action is not a “bull 
through", «hen the next check is to determine if a plow is 
alive in +he platoon. mE aeeplow is alive, it is activated, 
the plow formation is set, and control is returned to the 
MOVE routine. In the case where no piow remains alive in 


the platoon, then the platoon 1s turned around and sent back 


to the decision ellipse. Maemere Unmet IS eters zing =a “bull 
tmrough" tactic, the platoon follows the path for a 
knowledge level of two. This ends the description for the 


instance of knowledge levels of zéro or one. 

(2) Kno@ledqe Exists(2 o> 3). When knowledge 
exists about «he minefield, the first check is to determine 
1£ a clear lane exists on the present route. If a lane 
exists, then the FLD.INT.DIST is set to plus infinity, the 
formation is changed to a column, the speed is degraded, and 
control is returned to the MOVE routine. Iz the entire 
FOUtTEGE is not clear, then the distance clear to travel 
(FLD.INT.DIST) is updated to the latest cumulative distance 
Gear Om “tae Foute iisted in the TRAFFIC.CONTROL matrix. 
Next, a test is made to determine if a plow is still alive 


in the platoon. If there is a plow still alive, then the 
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PLATOON.COND is checked to see if the plow is already 
plowing. MeicmooeNGtealscady vlowing, then the actions to 
get the platoon into a plowing configuration are called and 
a hasty breach is begun. If the plow is already plowing, 
then routine MINE.SCHEDULE is called yielding a new distance 
tO a mine encounter and the TRAFFIC.CONTROL matri is 
updated. Control is now returned to the MOVE routine. Hise 
there is no plow still alive inthe platoon, then the 
platoon plowing condition serves as the next branch point 
for our actions. To review the situation, the platoon is in 
a minefield, has knowledge of the minefield, and there are 
nc plows alive in the platoon. If the PLATOON.COND is equal 
£0 One, *he platoon had a plow upon entry into the 
minefield, but had never employed it. At this point, the 
platoon is sent back to the decision ellipse and control 
BetUunnS to othe @OVE.routine. If the PLATOON.COND is two, 
then the platoon had been plowing already. This means that 
sae Dbatoonwhaas two courses of action available to it, it 
can elect to push the dead plow, or offset around it with 
she remaining live vehicles. The choice between the two 
options is a probability that is specified by the user. A 


random number is drawn from a Uniform (0,1) distribution and 
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Monte Carlo'sd to determine which choice will be taken. Nog 
zhe pushing option is selected, then the actions that take 
place are: 

1. The platoon speed is degraded to the speed of a tank 
being pushed. 

2. The PLOW.COND of the push tank is set to four in order 
distinguish the push tank from the other vehicles of 
the platoon. The PLATOON.COND is set to four, 
indicating that the platoon is utilizing the pushing 
option. 

3. The defilade number (DEFNUM) of the pushing tank is 
changed. This change affords the pusher partial cover 
Efrem, direct fine. 

e- Rowrine MINE.SCHEDULE is called and the 
TRAFFIC.CONTROL matrix is updated. 

Moe sSébection Of the offset option would trigger the 
rollowing actions: 

1. The speed of the platoon would be upgraded back to the 
maximum speed allowed by the terrain. 

2. The activating vehicle has its PLOW.COND set to three, 
indicating that it is the lead vehicle of the platoon. 
The PLATOON.COND is also set to three indicating that 


*he platoon is in the offset sequence. 
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3. ROUtine POP.A.MINE is called and damage tothe lead 
vehicle is assessed. 

4H. If the lead vehicle is still alive, then routine 
MEARE. SCHEDULE is called, TRAFFIC .CONTROL is updated, 
and control is returned to routine MOVE. 

5. The formation of the platoon is changed to an cffset 
Formation and the mine type is checked. The mine type 
is checked because in a pattern minefield, offsetting 
vehicles are allowed to hit the same belt that killed 
+he lsad vehicle. If the type 1s scatterable, it is 
an expected distance that is computed fOr tne 
offsetting tank to move prior to a mine encounter. 

The final check at this Deanch iS. for a 
PLATOON.COMD of three or four. This means that the platoon 
had already been pushing or offsetting. The status of the 
lead tank or the push tank is’ checked. If this tank is 
Still aliv:, then Geuwtine ADNE.SCMEDULE is called to 
determine the distance to the next mine encounter and the 
TRAFFIC.CONTROL matrix is updated. If this vehicle is dead, 
then she offset option is chosen. It is felt that the task 
of pushing one dead tank that has a plow on it will be very 


difficult; the task of pushing two dead tanks, impossible. 
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meas, trom +h:is point on, the remaining vehicles in the 
platoon will have to offset around any dead vehicles. Their 
@e-10nS Will ticllow the offset case previously described. 

This completes the detailed description of the 
Minefield internal actions. Piiecmerinal poin: Of discussicn 
Mie "enks Chapter 2S actions to be taken at an exit from a 
minefield. 

©. Detelled Maimefield Beit Actions 

The actions that take place upon exit from a 
Minefield are relatively easy to understand when one 
compares them to the actions discussed already. The 
reference for this discussion is Figure 14. 
Mee Lirst @ction to take place on exit is to upgrade the 
vehicle speeds to the maximum allowed by the terrain. The 
second is to determine if the entity 1s exiting on the way 


back *o a decision ellipse associated with this minefield, 


Or Beving in the direction of the attack. If the movement 
[a ih the direction of the attack, then a lane has been 
Cleared for other units to follow. The following values are 
then set: 
1. The knowledge level on the the field is set to 
three. (a lane exists) 
2-5 Bp Swe, DRNPEALC. CONTROL Matrix the cumulative 
Q@2stance cleared for the route is set to plus 
Eis me. © Y . 
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Pegure 14: Winefield Exit Actions Flowchart 





has its formation reset to the formation 
e 


si, e * 
qe AS FrOoute. 


n 
Yy 
4. The vehicle attributes pertaining to minefield 
act ons are reset SO that future minefield 
encounzers wWili not be affected by this breach. 
Control is returned to the MOVE routine. 


Tf the entity is moving back to a decision 
ellipse on exit, then the platoon has its formation reset to 


the on2 used on entry and continues its movement. 


= CJRBCLUSION OF THE MITNEFIELD MODEL 

This concludes the discussion of the model itself and 
mow whe actions take place. The serious user of this model 
should be able to take this CesSceLpeLon, the STAR running 
geS-Lructions, and *he SIMSCRIPT Ii.5 code included in the 


appendices and have minefields and their synergistic effects 


in a STAR Combat simulation run. In the next chapter, 
engineer gap obstacles, such as, the tank ditch, road 
crater, and blown bridge (short-wet gap), ace discussed. 


The discussion of the modelling of these obstacles will 
generally follow the same format as the description in this 


Chapter. 





Vi LOE GENEER GAP OBSTACLES 


A. INTRODUCTION 
This chapter discusses the Simulation of the Engineer 


gap cbstacles in the STAR Combat Model. As in the case of 


th 


*he minefield, first the cbstacles must be nodelled and then 
the 2ffects of the obstacles on the combat process can be 
Simulated. The gap obstacle portion of the Engineer Effects 
Modul2 allows obstacles to be emplaced, impede the attacker 
and cause the attacker to execute predetermined tactical 
options. Several of the new methods and terminologies 
introduced in the minefield chapter are also used with the 
gap obstacles. Consequently, this chapter requires a 


somewhat less detailed explanation than previous 


discussions. 


B. GAP OBSTACLES MODELLED 

In order to model the effects of the gap-type obstacles 
on the combat process, it was first necessary to install the 
gap obstacles in the STAR model. The Engineer gap obstacles 
that are modelled and described in this chapter include, the 


tank ditch, road crater, and blown bridge (short-wet gap). 





Mrowcank ditch 2s a linear Obstacle that is nodelled 
fee cath 3.3 eters wide, corresponding to the major axis 
me field ellipse. The size of the ellipse is determined 
By t#o factors, the actwel iength of the tank ditch and its 


sual recognition distance. The length of the semi-major 


(D 


axis of the ellipse is equai to half the length of the tank 
ditch, and the semi-minor axis is the visual recognition 


distance. (See figure 15) 
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Pigure 15: Tank ditch representation 


2. The Road Crater 
me -soad crater is a point type obstacle, 


represented as the center of a field ellipse, a circle 





Meeee-4 Of 2 SOad or route. The radius orf the circle is the 
Seome. £66cgnt@ion distence. These craters (circles) are 
placed on “he suspected toutes of the attacking ‘force and 
are d2signed +o delay and disrupt the channelized novement 


@e *his force. (See figure 16) 
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Pigure 16: Road Crater/Short-Wet Gap Representation 


3. The Blown Bridge (short-wet gap) 
The short wet gap is represented in a manner that is 
FYesy Siwilat to the road crater. The field ellipse 
sepresenting th2 short-wet gap is constructed so that the 
route or road is covered by the circle at the desired point. 
(See figure 16) Vehicles cannot proceed past this point 
without bridging assets. In this model, Swimming or 


snorkeling of vehicles across the wet gap is not simulated. 





Se) "1m one OBSTACL® IN STAR 
The simulaticn of the gap obstacle in STAR produces 

Ger-aah synergistic effects, one such effect is the 
selection of tactics +o overcome/neutralize enemy obstacles. 
Tm Chapter five, three Minefield tactical alternatives for 
she command2r were specified. These same three alternatives 
are appropriate for gap type opstacles and are also 
modelled. For the reader's conveniénce, the alternatives 
acre listed below. 

Breach the obstacle 

Bypass the obstacle 

“pall Through” the obstacle 

As in the minefield model, the control mechanism for the 

implementation of the above three alternatives is the 
decision ellipse. The status of a unit's organic breaching 
equipnent, however, still serves as the major factor in the 
selection of the alternative tactical responses. The types 
of preaching equipment are different but the concept remains 
*he same. In addition, some breaching equipment is only 
effective against specific gap obstacles. For example, a 
dozer blade equipped tank cannot breach the short-wet gap, 


however, it can be used to fill the tank ditch or road 





Sete es) W222 Satcth £0 allow passage of vehicular traific. 
The Armored Vehicle Launched Bridge (AVLB), on the other 
hand, is effective against all the gap obstacles, since it 


is emplaced across the gaps created by the obstacles. 


Finally, the self-breach is akin to the "bull through" 
instance from the ainefield model. This neans that the 
vehicle can cross some obstacles by itself. This is 


accomplished in a rather crude fashion; the tracked vehicle 
Seetllates balck “amd forth in the ditch or crater, trying to 
cave «he sides of the obstacle walls in to allow for an 
2aslier exit of the vehicle. This exposes the vehicle to the 
high risk of becoming immobilized in the obstacle because of 
mechanical failures. This method is also very costly in 
eras of the amount of time that is lost while conducting 
the s2lf-breach. Only the road crater or the tank ditch may 
be self breached. 

Now that the gap type obstacle representation has been 
bewefly out bined, it is time to discuss the synergistic 
effects created by the emplacement of these obstacles on the 
battlefield. As in the previous discussion of the 
Minefields, the actions will be discussed with respect to 


flowcharts included with the text. (See Figure 17) 





As the reader may recall, a decision ellipse can be 
entered in any of three ways, toward the attack on a route, 
coming back from an obstacle and from the side, when an 
entity 1s moving laterally in search of a bypass route. 

An entity entering a gap decision ellipse from the 
flank has its attribute (FORMACODE), that initiated the 
lateral movement, reset to allow for future dynamic route 
Selections. If this decision ellipse is ona route that 
circumvents the obstacle in question, then entities entering 
this particular decision ellipse are given the formation 
dictated by the bypass route and sent on this route toward 
their objective. Dismounted soldiers are not affected by 
gap obstacles and are allowed to proceed directly through 
then. If the entity enters the decision ellipse on the way 
back from an uneventful breaching attempt, then his rearward 
movement is altered so that pseudo dynamic route selection 
(bypass/flane) may occur. At this juncture, the knowledge 
link to the obstacle is performed for all entering entities 
regardless of the direction of travel upon entry. 

Prior to continuing, a brief review of the order of 


preference for tactical responses will be listed. If a unit 
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Pigure 17: Routine GAP.DECISION Flowchart 





possesses the appropriate breaching equipment to counter an 
obstacle, then it will always attempt to breach the 
obstacie. If this is not the case and the "buli through" is 
Piemeam@eciiacd Dy the user on input, then a hane select or a 
bypass option will occur. 

When an entity enters a decision ellipse and has no 
KnOWledge of the obstacle's existence, then the entity is 
Sent direetly toward the obstacle to continue the attack. 
If, however, the unit is aware of the obstacle's existence, 
(<he knowledge level is two), then the unit is checked for 
possession of the appropriate breaching equipment to counter 
the impending gap. type obstacle. The application of a 
particular piece of breaching equipment against a particular 
Obstacle was discussed earlier in this section. hoo. tne 
platoon possesses breaching equipment, then it is allowed to 
continue in the attack toward the obstacle. The next check 
made when the Knowledge level is two is to determine if the 
unit will bypass or "bull through" the obstacle. This 
determination is necessary only when the unit does not have 
applicable, Organic breaching assets to neutralize the 
obstacle to its front. If the "bull through"/self breach is 


specified on input, then the entity continues to move toward 


UU, 





meme OpS-~ecl=. if the bypass option is chosen, then the unit 


Will obtain the Bypass Route and Movement Control Point from 


tty 


the field's aztributes and then move to the Bypass Route and 
MCP. If information about a breached lane through an 
obstacle exists, (knowledge level of three), then a platoon 
without proper breaching equipment will proceed to the lane 
shat already exists through the gap. If aunit has the 
necessary equipment tc perform a successful breach, it will 
always attempt to breach a lane on the present route of 
movement. 

The Decision Ellipse is the main control mechanisn 
for the selection of tactical alternatives available to ‘ake 
best command2r. The next section of the gap barrier 
discussion pertains +0 actions at and in the gap ondstacle 
field ellipse. (See Piaqure 18) 

2. Gap Entry Actions 

The first check made when an entity enters a gap 
opstacle is to determine if the obstacle is emplaced/active. 
If the obStacle is not active, then the entering entity 
continues its unaffected movement in the current direction. 
At this point, a check to determine if the entity is mounted 


is made. ie the emtity is not ina vehicle, then it is 
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Pigur2? 18: Routine GAP.ENTRY Flowchart 
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allow2d *o proceed unscathed through the barrier. AGalaen', 
dismounted entities are assumed to be unaffected by gap type 
Obstacles. Upon completion of these initial checks, the 
knowladge level of the obstacle is ascertained. If the 
knowledge of the obstacle 1s nonexistent, then the level is 
now Switched to two, the entity and all affected units now 
mnew the location of this obstacle. The reader is reminded 
that the gap type obstacle field perimeter is defined by the 
visual recognition distance to the obstacle. If the route 
cf present travel is a cleared/breached lane across the gap, 
enem @he entity will change formation toa column and 
proceed to the crossing Site. If this route does not 
COnteain a breach, then a check of the status of the 
platoon's organic, breaching equipment is made. If the 
platoon possesseS appropriate breaching equipment to 
counteract the obstacle, then the equipment is sent forward 
*o gain a breach across the gap. The ongoing breach flag, 
located in array TRAF.CONTROL is set to the number of che 
platoon presently attempting the breach on this route (see 
Appendix A for more détails). The remainder of the platoon 
2s halted, placed in half defilade positions, and provides 


overwatching fire for the breaching operation. An event is 





a * 


d every fifteen seconds to update the overwatching 


in 


chedu 


iD 


} 4: 


iD 


mtities on the progress of their platoon's breaching 
operation. This event is called HEAVY.JUNK and is discussed 
maypadetail in Section five, below. When a platoon possesses 
mo organic breaching equipment, a test is made to determine 
PeecuDype@ss [OUte seists for the entities on this route. If 
pee Writ can bypass, then the entity's platoon is turned 
around and sent back to the decision ellipse. If the unat 
GCamnO. byeass, then 2t est “bull through". When this is 
the situation, a check is made to determine if a breaching 
operation is already underway on this route. If a breaching 
attemot is already in progress, the entity's platoon will 
stop, move into half defilade positions, and cover the other 
plazoon's breaching operation by direct fire. When this 
oeccurrs an event called GAP.JOCK is scheduled. (See Figure 
19) If, however, no breach is underway, then the entity 
moves to the gap and attempts a self-breach. 
3. Event GAP.JOCK 

This event simulates a breaching operation status 

report for the overwatching fire entities. If the breaching 


operation is still in progress and the breaching/ bridging 


iD 


equipment is alive, then the supporting entities continue 
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Pigure 19: Event GAP.JOCK Flowchart 
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Bieen COWering fire role. If, however, the operation has 


stopped, regardless of success or failure, the checking 


(Db 


Mtity starts moving toward the gap to either cross over the 
Successrul breach or attempt a self-breach. 

This completes the discussion of the gap obstacle 
field entry actions and the gap internal actions will now be 
explained. (See Figure 20) 

4. Gap Internal Actions 

At «he gap, the knowledge level of the obstacle can 
only have two possible values, two or three. The first, 
representing an obstacle without a breach and the second, an 
obstacl2a with a breach/span across the gap. If the obstacle 
2s spanned/breached (knowledge level of three), and the 
route being travelled is the cleared path, then the entity 
changes its formation +o a column and reduces its speed in 
order to move through/over the crosSing Site. When no 
breach exists, then the breaching equipment, the Blade Tank 
and AVLB, must be programmed to perform different actions 
upon arrival at the obstacle than the self-breach type of 
trackead vehicles. 


In order to make the distinction between the types 


of br2aching equipment, two checks are made. These checks 
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Pigure 20: Routine GAP.INTERNAL Flowchart 





allow the appropriate actions to take place depending on the 
type of obstacle encountered and the type of equipment 
available in the platoon encountering the obstacle. In 
Making the distinction between the two categories of 
PekGnhzial breachers, when there is no breach through the 
Seseacle On the rotite of travel, a check is made to 
Getermine if the obstacle is a destroyed bridge (short-wet 
gap). This check is made because the only entity allowed to 
reach a blown bridge location that has not been spanned, is 
an &7 DB. The Blown Bridge obstacle always has a bypass 
Getion; the “bull through" is not permitted. ie. she 
obstacle 1S a road crater or tank ditch, then a check is 
made +o determine if the entity causing this internal action 
is a piece £ breaching €quipment, a dozer blade equipped 
tenk oran AVLB. Whemh the activating entity is not a 
breaching vehicle, a check 1s made to determine i£ the 
Obstacle is a tank ditch and the knowledge level is three. 
If this is the case, then the entity is simulated as moving 
to the adjacent breach by drastically reducing its speed and 
directing this platoon element into a column formation. 
This speed and column change feigns this lateral movement; 


tee Yoko2clo> actually stays on its current route. If the 


oe | 





Obstacle nad no breach, (knowledge level of two), then the 
entity must self-breach. Mleenes Situation the vehicle is 
halted, out in gun tube defilade to simulate being in or at 
the bottom of the ditch, and is prevented from firing due to 
its position in ehicmedstich. The probabilit OE 
immobilization durin a self breach is Monte Carloted to 
determine ir the entity will become a mobility casualty in 
che future. It the entity was fortunate enough to avoid 
becoming stuck in the ditch, then the vehicle is scheduled 
to Start to move after sufficient time has elapsed to 
Simulate a gap penetration by self breaching. If the 
obstacle is breached in this manner, then an event 
WALL.BREACH is scheduled to occur after the alloted time aas 
passed and the vehicle is taken out of its defilade posture 
and allowed to fire again. The purpose of WALL.BREACH is to 
update the knowledge level of the obstacle to three in order 
+o indicate this route as a breached lane through the 
obstacle to follow-on units. (see figure 21) 

This completes the description of the internal action with a 
breach not in existence on the route of travel and the 


platoon void of any breaching equipment. 
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event WALL.BREACH Flowchart 


Figure 21: 
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The discussion continues with the situation when the 
knowledge level is two and the platoon has breaching 
equipment on hand. For this discussion, the reader is again 
directed to figure 20. If the vehicle causing this internal 
action is a dozer blade equipped tank, then the tank is 
harted, put into half defilade while it fills in the 
excavation, and its direct fire capability is removed. When 
the breaching device 1s an AVLB, the bridge vehicle is 
stopped on the friendly Side of the gap. In both cases an 
event GAP.BREACH is scheduled to occur after sufficient time 
has elapsed to simulate the appropriate breach/span. This 
event will be discussed in section 6 below. The possibility 
exists that an earlier breach was scheduled for this route. 
In order *o simulate this situation, an event called 
HEAVY.JUNK is scheduled to update the breaching progress 
status of the obstacle. 

The discussion has covered all the actions that can 
take place at the gap. At this point two events, HEAVY.JUNK 
and GAP.BREACH have been scheduled. These events and their 
Tamifications with respect to the Simulation will now be 


explained. (See Figure 22) 
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Event HEAVY.JUNK is scheduled by the platoon 
Overwatching elements at field entry and again scheduled by 
*he breaching equipment at the gap. This event serves aS a 
Situation report on tke progress of the breaching effort. 
T= the breaching effort is continuing, the platoon breaching 
equipment is checked. If the appropriate breaching 
equipment ‘to counter the obstacle in question is still 
alive, then another status report, HEAVY.JUNK, is scheduled 
*o take place in fifteen seconds. If, however, the obstacle 
1s not breached and the platocn effort has been exhausted, 
then the array TRAP.CCNTROL (see Appendix A) is checked to 
determine if the platcon can bypass this obstacle. If the 
platoon can bypass the gap, then the remaining unit members 
are turned around andsent back to the decision ellipse 
where additional platoon movement actions will take place. 
However, if the platoon cannot bypass, then the elements 
have to attempt a self-breach of the obstacle. The platoon 
elements covering the breach are taken out of their half 
defilad¢ positions and moved toward the gap where the self 


breach will occur. 
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Pigure 22: Event HEAVY.JUNK Plowchart 
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The remaining segment of Event HEAVY.JUNK pertains 
to the breaching equipment attempting to breach the gap. If 
the xnewledge level is three, a breach is completed. iets 
*his route contains the breached lane, then the platoon is 
restarted. These entities are taken out of any defilade 
positions, assembled into platoor column and move in the 
@irection of the attack. The breaching equipment departing 
the gap is sicwed down just enough to let the remaining 
platoon elements catch up. During Event HEAVY.JUNK, anytime 
movement is initiated toward the gap, the TRAF.CONTROL flag 
Sagnatying a breach in progress is turned off by setting the 
value to zero. (see Appendix A) 

The last series of checks and actions for breaching 
equipment at the obstacle requires additional explanation. 
This is accomplished by an example. (See Figure 23) 

At time 9:00, Platoon A arrived at the tank ditch in 
guestion and began a breaching operation. Two tanks are 
covering by fire and the platoon blade tank is starting to 
fal in ti Gap. The successful breach is scheduled to 
eccur in six minutes, at 9:06. Platoon B is approaching the 


obstacle. (See Figure 28) 
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me 902 Please ocn 8B arrives at the obstacle on the 
same route and schedules a breach to occur for its blade 


mak at 9:08. 


a 








) | 
| Pla+oon Arrived Breach Scheduled 
A a=0'0 9:06 

7 B N/A N/A | 
| 
| 
! | 
| TANK DITCH | 
| on | 
! se GE SE 
| Rr | 
X is platoon A covering fire element. 

(X) ils platoon A breaching equipment. 

# is platoon B covering fire element. 

(#) is platoon B breaching equipment. 





Pigure 23: Multiple Breach of a Tank Ditch, Tiae: 9:00 


Platoon 3's two other tanks remain at the field boundary and 
cover the breaching operation by dizect fire. 

At tige 9:06, Platoon A completes a successful 
oreach. Route 1is new a cleared lane and the elements of 
Platoon A begin to move to cross the gap. As a result of 


the successful breaching operation by Platoon A, it is not 
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th 


Soeesoaly ©9= Platoon 6S to continue its breaching operation. 
@hoough the use of the event HEAVY.JUNK, Platoon 3B is also 


started uD and allowed to cross the obstacle ae 


approximately 9:06. 









TANK DirtH 


a ee ES ce EE ee) SB cM ce me Sc ee eee 


X is platcon A covering fire element. 
(X) is platoon A breaching equipment. 
# is platoon B covering fire element. 
(#) 1s platoon B breaching equipment. 
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Figure 26: @ultiple Breach of a Tank Ditch, Time: 9:02 


This concludes the discussion of Event HEAVY.JUNK, the next 
explanation concerns the Event GAP.BSREACH. (See Figure 25) 


6. Even*+ GAP. BREACH 





Event GAP.BREACH simulates the actual break-through 


at the gep obstacle. At the beginning of this event, some 
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baad Bad 


Pigure 25: 








Event GAP.BREACH Flowchart 
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O@lecx> “Gh> Pade <O ensure that the scheduling entity is 
ee2ll breaching and alive, and to determine the type of 
breaching 2quipment involved. ifr tne Chetty is alive, 
breaching, and an AVLB, then it completes the bridge 
lemunching operation. At this time, the bridge launcher 
Mehicl= is put in fwll defilade and the AVLB as a 
Bebeacipa-ing entaty is removed from the simulation. The 
assumption is made, that once a bridge is emplaced over a 
gap; the laurcher remains at the bridge site and follow-on 
elements are allowed 20 cross over the gap on this bridge. 
Irregardle2ss, of the type of equipment performing the 
breach, the remaining platoon elements are put into a column 
formation and movement is started to or from the gap 
depending on the element's present location. in -addataon, 
all vehicles are taken out of any defilade postures, the 
breaching equipment is allowed to shoot again, and is slowed 
to allow other (covering fire) platoon elements time to 
catch up. The knowledge level cf the obstacle is changed to 
saree to signify that this route has a breach. The breach 
Men ePeodrtes> iflaq itm TRAF.CONTDROL is reset to zero (see 


Appendix A). 


is/ 





iis conciudes the discussion OMe neem bhteorral 
ections that occur at a gap obstacle. In the remaining 
mee--om Of tniS Chapter, the actions taken upon exit from a 


gap obstacle field are discussed. (See Figure 26) 


When an entity activates a gap obstacle field exit 
@etion, i+ 1s checked to determine if the entity is a 
vehicle. Tf the entity is a vehicle meoving in the attack 
direction, it affects the knowledge level of the obstacle. 
Dismounted entities/soldiers are not allowed to affect the 
Dreach status of a gap obstacle. The status of the obstacle 
*s again checked +o determine if 1t is activated or just 
planned. If the entity 1s not a dismounted soldier and the 
obstacle is indeed a barrier to movement then the departing 
entity's speed is increased to the maximum allowed by the 
terrain and all vehicle attributes affected by the gap field 
are reinitialized. The last check determines if the entity 
a5 SMOVing in the direction of the attack following a 
successful gap crossing or in the cpposite direction, 
returning to the decision ellipse after an uneventful 
Preaching attempt. Mm wre lacter is true, nothing further 


happens in the gap obstacle and the entity moves back to the 


wr 


is 
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Routine GAP.LEAVE Flowchart 


Figure 26: 
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decision ellipse to select a lane or bypass the obstacle. 
If, however, the vehicle has passed through the crossing 
eoeee amd is continuing the attack, then the obstacle 
knowledge level is changed to three. 

The synergistic effects of gap type obstacles have 
been described in detail. In the next and final chapter, 
she discussion will fccus on some further enhancements to 


*he Engineer Effects Module. 
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VII. FURTHER ENHANCEMENTS 
The Engineer Effects Module for the STAR Combat Model has 
been discussed in detail. This chapter suggests some 
possiblities for future efforts to enhance the capabilities 
of €his psoduls. Many of these ideas aré ones that time did 
no+ allow +o be implemented in this first attempt at the 
module. Stgzid, others were not thought of until the 
completion of the module and its associated documentation. 


In any event, there is still much to be done in the Engineer 


arena and these ideas may be helpful in future endeavors. 


m.  FUnRTees CAPABILITIES OF THE OBSTACLES REPRESENTED 

Scatterable minefields exist in the current module in 
both an activated or a deactivated state. This acts as an 
on and off switch for this obstacle. DiiesiLeid Areillery 
could shoot scatterable mine rounds into an unactivated, 
preplanned, scatterable minefield ellipse and then activate 
“his field by setting its attribute, P1.FLD, to the number 
Oe @27es delivered in this field. 

MOSt scatterable mines possess a self destruct 


mechanism. It is possible to simulate this characteristic 
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By scheduling an event to set the attribute P1.FLD of 4a 
Scat=srable winefield, to zero at some time in the future of 
the simulation. The time duration between the activation 


and deactivation <in 


(Db 


of the minefield should be the self 


th 


@estruct time of the mines in the field. 
Further, the detcnation of a scatterable mine could be 
marecee’d bD¥’fhe probability of the mine being a dud, self 


destructing early, or not ejecting from the shell properly. 


Por a mor2 detailed discussion of these probabilities and 


Eee ENGSEBPER USIT REPRESENTATION IN STAR 

Engineer units are not currently represented in STAR. 
Now ‘chat +he primary obstacles and their effects are 
modelled, a possible future iteration in the enhancement of 
the Engineer Moduie is the explicit modelling of Engineer 
ns us). 

1. Engineers _ in the Offense 

The discussion in Chaptar two avoided the deliberate 

breach as an option for the tactical commander to utilize to 


overcome obstacles. If the Engineer units are specifically 


represented, then this tactical option becomes a reality on 


ct 


he simulated battlefield. Line charges and the Surface 
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Launched Uniz Fuel Aizc Explosive system (SLUFAE), both 


Organic to Engineer units could also be simulated. [Ref. 20] 


2. Engineers in the Defense 
Again, if the Engineer units are specifically 
reprasented, eaeh “their efployment in conjunction with 


planned, inactivated obstacle ellipses to simulate opstacle 


Gomsebuction, While the battle is ongoing could be a 
Boat. = Fe This could be accomplisned by planning to send 
mngin2er units on routes through several unexecuted obstacle 


ellipses. Upon arrival at an inactivated obstacle field, an 


event to activate the obstacle could be scheduled to occur 
at some time in the future. Tre time until activation is 


the emplacement/excavation time required for the particular 


obstacle. This time parameter can be input asa field 
goer abute. The Engineer units would be required to monitor 
the disposition of friendly forward elements. This is to 


@=tergine if activaticn of the obstacle is still possible or 
if an early/uneventful field departure by the Engineers will 
OCCUTr. In any event, the Engineer unit would move to the 
next field obstacle ellipse planned on its route. Engineer 
units could either activate obstacles themselves or turn 


ever prepared targets to tactical units for them to 
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Mesena~e/aciivate. teeeeecvyele of events would continue 


until the Engineers reach their final defensive position. 


Se eeeUTeMaeNT EXNEANCESENTS/CAPABILITIES 


rj 


ne effectiveness of the mine roller or mine plow for 
clearing mines may be of some cencern. If this is the case, 
che number of hits could be tallied in routine POP.A.MINE 
using the 2xisting framework for determining the hit 
meese20n Of awm#ine in relation to the activating vehicle. 
The only dimensions required are the skid width of the mine 
meee OF the roller width of the @ine roller. In addition, a 
roller or mine plow could be é€liminated after reaching some 
threshold value of mine hits or each hit could be Monte 
@eamto’ed against a probability of kill of a roller or a 
plow. 

The Armored Vehicle Launched Bridges (AVLB) that span a 
gap are currertly remcved from the simulation as soon as the 
bridge 1s launched. If the user wishes to reactivate this 
employed bridge, then an event to change the launched status 
of the bridge vehicle would have to be scheduled to occur at 
some future time. This event would aiter the value of a 
bridge vehicle's MV.STATE attribute, change its full 


defilade posture, and file it in new PLATOON, COMPANY, and 
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BATTALION sets. In a@adition, the breach status on a route 
*hrough an obstacle would have to be changed to reflect «he 


Bemoval of <he bDridge from the gap. 


D. ADDITIONAL OBSTACLE REPRESENTATION 

A built up area could be represented by an ellipse that 
would slow and channelize movemenx. Incoming and outgoing 
direct fires from this ellipse could be modified or halted 
in order to simulate véenicles being masked by buildings in 
the built up area. This could be accomplished by changing 
*he entity's defilade posture to halt incoming direct fire 
and either its plow or blade conditions to halt outgoing 
dipect fire. Values of four or two, for PLOW.COND ofr 
BLAD=E.COND, respectively, would accomplish this effect. 


A river crossing site ellipse could be used to simulate 


vehicles crossing a river by swimming or snorkeling. This 
emia be the “bull through” option, near a blown bridge 
obstacle. Time could be assessed against tanks that had to 


affix snorkeling fixtures, their speed could be degraded, 
azsec~ fire stopped, and they could be put ina full 
defilade posture (underwater). The amphibious vekicies 
ould have similar actions taken to degrade their 


performarce.. 
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me Clhex TACTICAL OPTIONS 

The option to cover a deployed mine breaching vehicle by 
Mea-OONn Of company direct fire should be added to this 
Engineer Module. The basic logic and structure for its 
implementation already exists in the gap obstacle portion of 
the module. 

Imverfec* cr nonexistent intelligence between attacking 
echelons could be simulated by zeroing out the TRAFP.CONTROL 
matrix and re-initializing the knowledge level of the 
obstacles, fieid attribute P6.FLD, between passage of the 
echelons. 

The Engineer Effects Module currently Simulates the 
Fedlowing tactics. 


M. abe. Obstacle if possible, otherwise "bull 
*hrou : 

2. Breach the obstacle if possible, otherwise select a 
clear lane if one exists, or bypass the obstacle. 


Additional tactical options could be modelled with minor 
Gedifications +0 existing code. This may reguire the 
addition of another attribute to the obstacle ellipse to 
Bea@~cate th] appropriate tactical option. Some additional 
tactical options include the following: 


1. Select a clear lane if one exists, otherwise bypass, 
breach or "bull through” as a last resort. 

2, Seeacn ~be obstacle if possible, otherwise select a 
Clear lane if one exists, or "bull through" asa 
last resort. 


146 





ae PLoCeLLANEOUS 

In the current Engineer Module, AVYLB vehicles are 
prevented from firing by giving them no ammunition, however, 
ney still search for targets. In the new Night Vision Lab 
Search Model, target selection by AVLB's can be turned off 
Mewes ining @ s@arch type which calls for a search tactic of 
Zer0. Moseemech tactic of zero does not exist and the 
Simulation will only call one search for the bridges. 


However, the flash detection may be an excepticn to this 


rule. Thus, aese@ech or detect will never occur for a 
SPiage entity again. This would yield a small savings in 
computer time, as a result cf fewer searches during the 


mocel run. 

i this chapter., the discussion has centered around 
ideas to further enhance the capabilities of the Engineer 
Etfects Module. Em a *Bodelling project of this magnitude, 
there is no fitting conclusion. As each piece of the Combat 
Modelling process is completed, more questions pertaining to 
the whole process are generated. Perhaps this is what makes 
Combat Modelling the iterative process it 1s. One statement 


s2ems to suffice...Th¢e effort goes on. 
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In this appendix, the dimensioning and function of the array 
TRAF.CONTROL is discussed. This array is the key to the 
implementation of pseudo-dynamic movement in the Engineer 
Effects Module for STAR. The array TRAF.CONTROL is accessed 
many times *+hroughout the simulation to obtain information 
necessary for pseudo-~dynamic movement. in GOLder to. provade 
the reader with a more complete picture of TRAF.CONTROL, it 


m= G@=esesibed in detail in this appendix. 


AS THE DEMENSLONING CF TRAP .CONTROL 
TRAP.CONTROL is a three dimensional real array with the 

following subscripts: 

OB: obetacle number (1,2,...0B. NUM) 

RTs crovltre nediber (1,2,...<RT.~OB. NUM) 

me wWwiteger wadex (1,2,3,4,5) 
The number of obstacles (input parameter - OB.NUM) and the 
number of affected routes (input parameter —- RT.OB.NUM) each 
vlay a critical role in the dimensioning of this array. 


There are several ways to obtain these input parameters, 
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some save computer time by demanding some input 
Manipulation, while cthers use moze computer time but are 
moze user friendly. The more efficient example is described 


Eicst. 


ab 
s 


I= tha user puts the obstacle ellipses first on the 
input list, then OB.NUM will be the smallest possible 
value. Since the first dimension of TRAF.CONTROL is 
based on OB.NUM this action makes the first dimension 
Of TRAF.CONTROL the smallest it can be. 

2. Por *he second dimension of TRAF.CONTROL, if the user 
*“akes the routes that ar= affected by the obstacles 
amd puts them first on the input last, the RT.OB. NUM 
Will be the smailest possible value. Since the second 
dimension of TRAF.CONTROL is based on RT.OB.NUM, this 
step makes the second dimension of TRAF.CONTROL also 
+he smallest possible value. 

3. The third dimension of TRAF.CONTROL is indexed from 1 
BO 5. 

Since the above procedure provides TRAF.CONTROL with the 
Smallest possible dimensions, it is the most efficient 
method of dimensioning TRAF.CONTROL. + is true that the 


SIMSCRIPT language possesses the capability to utilize 


” 
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i Case, 


tagged arrays. The authors pondered over 


ema Rage aconscious decision not to use 


Since TRAF.CONTROL is accessed so often 


Module, the authors determined that 


Bttects 


its contents was more desirable than the 


of array data required by the ragged array technique. 


alternatives to the manipulated 


listed above 
not ordering 


bme fields in any order or f£inally, 


“hus creating a TRAF.CONTROL array 


inefficient in terms of computer storage. 


OB.NUM is «he total number 


of fields 


this very issue 
thismeapadilszy. 
in the Engineer 


direct access to 


humerous searches 


Other 


route and obstacle approach 
range from using just step number one above and 
the routes to uSing step number two and putting 
not ordering anything, 


that is very large and 


in ‘@hais last 


used in the 


Simulation and RT.OB.NUM is the highest route number used. 


With the dimensioning of TRAF.CONTEOL explained, the 
remaining discussion tl “Coeds on the contents of 
BRAT. CONPROL and its function in the Engineer Effects 
Module. 

Ss. FE COMFERTS OF TRAF .CORTROL 

TRAF.CONTROL contains information that is slightly 
different for the two major types of obstacles nodeled. 
This section discusses the values with the obstacle 
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differences taken into Consideration. The array 
TRAF.CONTROL is accessed by obstacle number, route number, 
and the third dimension value. The third dimension values 
in 2ach of the five positions are the values that are 
cequired by the simulation. It is for this reason that the 
reader is reminded that the values being described in the 
five positions exist for each obstacle and associated route 
through the obstacle. The values that are stored in these 
five places are listed by major obstacle type below: 


1. inafield TRAF.CONTROL Contents 





These are the items contained in each of the five 
positions of the array TRAF.CONTROL with regard to 
minefields. 

1 The route number, the entering entity is 
travelling on in the minefield. This number 
is accessed by follow-on units when this is a 
cleared lane through the minefield. 

2 The Movement Control Point in the decision 
ellipse or a value of zero, if the entering 
entity is going to "bull through" the minefield. 

3 The cumulative distance clear in the minefield 
on this route. If this vaiue is plus infinity, 


this route is a lane through the minefield. 
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4 Gie Most recent distance to mine enccunter for 
the lead vehicle in the lead platoon trying 
to t@aterse the minefield. 

5 The «otal number of mine encounters scheduled 
thus far for the elements travelling on this 


route through the minefield. (bump number) 


These are the items contained in each of the five 
positions of the arzay TRArF.CONTROL with regard to gap 
obstacles. 

1 The route number that the activating entity 
is travelling upon entry or the gap obstacle 
ellipse. This number is accessed by follow 
On units when this route has a breach/span 
through the obstacle. 

2 The Movement Control Point in the decision 
ellipse or a value of zero, if the entering 
ena. Y as qoang to "bull through”. 

3 The lane status of this obstacle for a 
pamticular route. 

0 - a lane does not exist on this route. 
* intinyty - a lane exists on this rowte 


through the obstacle. 
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Fone th.s route. pie 


7) 


4 The breaching statu 
*he value is 0, then there is no breach 
2m progress on the route. Any other number 
indicates «he platocn number of the platoon 
currently attempting a breach on the route. 


not used. 


oh) 


Cue lee FUNCTION OF TIRA®.CONTROL 

The values stored in this array differ for the major 
obstacle types, thus, the discussion is categorized in this 
manner. 


1. TRAP. 


IQ 


ONTROL Function in Minefields 

Tee £bESt poSweaion in TRAP.CONPROL contains the 
route number of the entity travelling in the minefield. 
This route number is entered in TRAF.CONTROL upon entry into 
@ Minefield by an entity. The second position pertains to 
the tactical option to “bull through" or to bypass’ the 
minefield. Bae options!) to “budl chrough" or to be able to 
Dypass, are values specified as attributes by the user. 
These values determine what value will be placed into 
TRAF.CONTROL position number two. If the user specifies 
that the "bull through" option is to be used, i.e. there is 


no bypass toute, then the entity conveys a value of zero to 
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#his postion upon entry into a decision ellipse. i the 
srtity has «he option to bypass the minefield, then the 
entity conveys the number of the Movement Control Point in 
the decision ellipse to position number two. At this point 
she simulation has all the necessary information to perform 
pseudo-dynamic route selection of cleared lanes in the 
minefield. If a clear lane through the minefield exists, 
and entities have decision ellipses and the bypass option, 
then che TRAF.CONTROL array is searched over position three 
=o locate a lane. The affected units are then redirected to 
“he clear route and MCP, stored in array TRAF.CONTROL for 
the obstacle. 

The remainder of the discussion of TRAF.CONTROL 
pertaining +o minefields concerns positions three, EOur , 
and five. Zach vehicle (entity) has an attribute called the 
tank bump number (TBUMP.NUM). This attribute allows the 
entity +o move as a member of a platoon when in a minefield. 
Upon entry into a minefield the value of TBUMP.NUM is always 
Zero. If the bump number (position number five) in 
TRAF.CONTROL is greater than the TBUMP.NUM of the vehicle 
entering the field, then another vehicle has preceded it 


Mito “the fi8ld. Since another venicle is already some 
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Gleeeed distance in the manefieid, the entering vehicle is 
atloweac £5 =ravel that @¥stance with no mine effects. In 


order to implement this effect, TRAF.CONTROL is utilized 


further. 

The difference between the TBUMP.NUM and the bump 
number stored in WRAF.CONPROL is computed. It the 
difference is one, the entering vehicle receives the most 


recent distance toa mine encounter for the platoon lead 
Wehicle. This value 1s stored in posation four of 
TRAF.CONTROL. If the difference is more ‘than one, the 
vehicle's next mine encounter distance iS set to the 
cumulative distance clear for this route and stored in the 
TRAP.CONTROL matrix, position three. The vehicle's 
TBUMP.NUM is updated to the value of the TRAF.CONTROL bump 
number. If, however, the difference between TBUMP. NUM and 
the bump number in poSition five is zero, then the vehicle 
a the first from the platoon to enter the minefield. 
ROUtZIne MINE.SCHEDULE is called anda distance to a gine 
encounter is computed. This distance value is placed in 
TRAP.CONTROL positions three and four and both the array 
bump number (position five) and tne vehicle's TBUMP.NUM are 


set to one. 


er. 





The use of the bump numbers at the minefield 
imtermai actions is nearly the same asin the discussion 
apove. The dititstemee between the vehicles TBUMP.NUM and 
the walue of she TRAF.CONTROL array buap humber is 
calculated. Tf the datftfememce is zero, then this entity is 
the isad element in the platcon. me next sine encounter 
@istance is obtained from routine MINE.SCHEDULE and this 
Bic -ameGe ws placed in gositien four of TRAF.CONTROL. Loss 
distance is then added to the value (cumulative distance 
clear on che route) already stored in TRAF.CONTROL position 
*hree. The entity's TBUMP.NUM and the array bump number are 
bowh incremented by one. iSon .tae other hand, the 
TSUMP.NUM of the activating entity is less than the bump 
hamber (position fivep of tke TRAP.CONTROL matrix, then 
other actions take place. If the difference is only one, 
teen the distance stoned in position four cf TRAF.CONTROL 
Will be transmitted to the activating entity as his next 
Mine encounter distance and the entity's TBUMP.NUM is 
iner@ased by offre. If the difference is more than one mine 
ancounter distance, then the distance from the activating 
entity to the lead platoon vehicle's projected cleared 


location is calculated and this becomes the distance to the 
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Mex], Bene encounter fer the activating entity. This 
entity's TBUMP. NUM is given the vaiue of the array's bump 
number (position five). This process continues until the 
platoon ttaverses this minefield or is depleted. when an 
entity exits a minefield after a successful breach, then the 
cumulative distance ciear value for the route, TRAF.CONTROL 
Bectag® loca®iow “three, 1s set to plus infinity. Lies 
signifies that a breach exists through the minefield on this 
route and allows follow-on units to search TRAF.CONTROL to 
find the cleared lane for this obstacle. 
2. TRAP.CONTROL Functions In Gap Obstacles 

The same actions for the TRAF.CONTROL array for 
positions number one and two occur for the gap type 
obstacles. The storage for positions three, four and five 
differ from the previous discussion concerning minefield 
Materactions. Position number five is not used by entities 
involved in gap obstacles. The third storage location is 
used as a flag to trigger dynamic lane selection. Peeve 
contains a value of plus infinity, then a successful breach 
has been performed through this tank ditch and follow-on 


unit movement is redirected toward this lane. If the value 


contained in position three is zero, then the gap has not 
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been ovenetrated and units must either attempt a self breach, 


breach with equipment, or bypass this excavated obstacle. 


4 


RAF.CONTROL position number four contains the number of the 
Peacoonm that is already performing a breaching operation on 
this route a+ the gap. This information gives follow-on 
platoons, that would otherwise have to attempt a self 
beecach, the opportunsty to cower the breaching platoon's 
ee uert be Gare. im saddetaon, if the breach attempt is 
successful, «he follow-on platoon can utilize the breach 
Gdined for their crossing of the gap. 

The discussion of the TRAF.CONTROL array is, indeed 
an important one because this array organizes the movement 
of platoons and enables units to dynamically select cleared 
lanes. In addition, TRAF.CONTROL coordinates fire support 
@c Cutrent SES@aching €€forts from follow-on units on the 
Same route in the instance of a gap obstacle. This 


concludes «he explanation of the array TRAF.CONTROL. 
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many changes were 
Bace “oO the axisting STAR code. In order to facilitate the 
location of these changes the authors have supplied severai 
lines of unaffected code occurring before and after the 
changed lines. In addition, the iines with changes are 
further highlighted through the use of a plus sign (+) 
iamediately following the line number. 


a: PREAMBLS 


The PREAMBLE provides the compiler with definitions 
regarding entities, attibutes, and sets; events and 
routines; background mode, type and dimensionality and 
global variables and arrays. 


Modifications 


The following additions have been made to the 
PREAMBLE. Por additional information refer to the thesis 


section listed below. 
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(Appendix C) 


DIR GH. ALLL 
DIVERT 

GAP. BREACH 
GAP.JOCK 
HALT 
HEAVY.JONK 
QUIK.MOVE 
STAND.TO 
TURN. AROUND 
WALL. BREACH 


Global Variable 


PLD. POINTER (1-D) Integer 


This 1-dimensional array contains the temporary 
field pointers. This anables the user to 
access the obstacles by using the sequential 
order numbers given the fields on input. 


TRAP.CONTROL (3=D) Real (Appendix A) 
Permanent Attributes . Integer 
GRUNTLETH (3=D) 


This 3-Dimernsional array contains the BRL 
casualty data for anti-personnel mines. 


ALNLETH (4-D) 


This 4-Dimensional array contains the BRL 


casualty data for anti-tank mines. 


PLT.COND (1-D) 


This attibute of the platoon leader keeps “rack 
Of the mresent action Status of the platoon in 
ieee (l.e. plowing, offsetting, pushing, 
SLG.. 
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NXT.BELT (1-D) 


This platcon leader attribute stores the number 
of the next mine belt to be encountered in the 
minefield. . It allows the platoon to move 
=hrough a minetield as an organized unit. 


Temporary Attribute Integer 
BLADE.COND 


This Wait attzibuee gives the tank the ability 
+o have a dozer blade characteristic. 


FLD. FORM 


Tris weit attrzbute gives the entity the 
ability to change formations when encountering 
an obstacle. 


* HOLD. FORM 


Phas What attribute is a storage place, where 
the units formation number for the latoon 
(PORMACOD2) can be placed when lateral route 
movement 1S appropriate. 


PLOW. COND 


This unit attribute gives the tank the ability 
to have a mine plow Characteristic. 


TBOUMP.NUG 

This unit attribute allows the entity to move 
in a very detailed manner as a member of his 
vlatoon when in an obstacle field. 
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The following 2rcguaec 


The fieicd attribute keeps The cemporary 
DOLAteCr number of the Elield. 


This wnit attripute works in conjunction with 
*he platcon leader attribute (NXT.5ELT). 
OFaGe@& for @e event to bawe argua@ecnts vassed Crom 


: ob pomtine to eweacr, etc., the arguaents must 


nm the PREAMBLE. 
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7.71.8 

am. POT 

AME 
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Ca. DOWN 
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AR. DOWN 

ist 
Temporary Attribute Real 


ANGLE. FLD 


THis fisid attribute catries she orientation 
angle in radians geasured counterclockwise froa 
east to the major axis. 
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AREA. FLD 


i@eeesccre pute Cariies 
meters squared. 


PS PRED’. Pac 


ability” to mEiGe AG 
encounte 

P5.FLD (Appendix D) 
P6.FLD (Appendix D) 
D7.FLD (Appendix D) 
P8.8LD {Appendix D) 
P9.PLD (Appendix D). 
P10.FLD (Appendix D) 
P11.FLD (Appendix D) 
P12.FLD (Appendix D) 
SAMAJ.©¢cLD 

This field attribute 


length of the Sy en fl 


Sa try?. FLD 
Ph is neld attribute 
length of the el 
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down 


h 
PEepercal £2 e1 


the area 


the entity 
because of obstacle 


semi-major 
in meters. 


seml-minor 
in meters. 


Of “the 


the 


axis 


axis 
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Brief Explanation 


The additions are shown as they appear in the code. 
Snough of the basic STAR code is given so that the additions 
Ganebe quickly added. As mentioned previously, a + sign 
immediately arter the line number highlights the lines that 
have been changed. This procedure will be used throughout 


“he remainder of this appendix to annotate changed basic 


STAR code. 
CODE 

} PP EAMBLE 

12 THE SYSTEM HAS A LE6D(#/4), LESD (#/4) , A PERCH) 

13 A SVARY (#74) , A ORMAY (274), SCORD (®/ 
AB WATR. PRI (¥/4) 

14+ A BNCORD (*7/4) , A COCORD(®/4), A RTAB(*/4), 
A MI LET A (a /4) « 

15+ A SRUNTLETH (* (4) , A LE12(#/4), A LE72(*/4), 

16 A LE61(*/4), A LE81(*/4), A LEB3(*/4), A LE11(®/4), 
oN A LE7 11874) | ( 

30+ DEFINE BNCORD, COCORD, TABLE, RTAB, USMG, GRUNTLETH, 
DATA.SP, POINT.HOLD 

31+ AS INTEGER 3-DIM ARRAYS 

32+ DEFINE SOVMG, MINLETH AS INTEGER 4-DIMENSIONAL ARRAYS 

fo2 '* 

193 '! SEVERAL OWNS FOLLOW 

105 EVERY SQUAD.LEADER OWNS A SQD.UNI 

106 BVERY PLATOON LEADER HAS A RUHAT(1- 15) ,R3HAT (16-32)), 

1074 avaar (16-32) ) A (20 Haz (1 - 30) , GONE (31-32)), 
A NXT.BE A PLT 

108 AND OWNS A PLT.UNIT 

109 EVERY COMPANY.COMMANDER HAS A B. TO.AREAS, 
x (CQ4T (1-5) , CREQST (6 = ae 

110 COMPY ( -32)) ¢ OWNS A COMP.UNIT AND MAY BELONG 
TO A BATTALION 

111 EVERY BN.COMMANDER HAS A (BENGE (1 5) ,BNCUR(6-11), 
BNLO (12-17) BNGO (1 =23), 

Tie BATT (24-30) BREQST ( 1-32) , OWNS A BATTALION AND 
MAY BELONG T6 A BRIGA 

113. ZVERY BDE.COMMANDER HAS A  (BDECUR (1-10) ,BDELO(11-20), 
BDEGO (21-32)) 

OWNS A BRIGADE, AND MAY BELONG TO A DIVISION 


DEFINE SIDED,S2DED,S3DED,S4DED, SSDED,SODED,MV.UNIT, 
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117+ 
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119 
120+ 
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we 


- 
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CUDED,S1SRT,S2SRT, 
S3SRT, SUSRT, SOSRT, S6 SRT, CUSRT, PRTY, REDSIN, REDRG, 
BLUSIN,PLT.COND, 
RIDED,R2DED, R3DED, RUDED, RSDED, RV-UNIT, RGDED, 
RODED,R1SaT, R25 327, 
RETY, 83SRT, RUSRT,ROSRT,ROSRT, RUSRT,XCENT,YCENT, 
RGHAT, R3HAT, 
R2HAT,RIHAT, ROMAT,GONE,NXT.BELT, P.TO. AREAS, CONT, 
CREOST,COMPY, BNWT, 
BNCUR, SNLO, BNGO, BATT, BREQST, BDECUR,BDELO, BDEGO 
AS INTEGER VARIABLES 
ZVERY DIV.COMMANDER HAS A DIVWT DIVCUR A DIVLO, 
A DIVGO, A DDIV, A DIVREOQST, A NO. DIV.UNIT 
| AND OWNS A DIVISION 
| i 
TEMPORARY ENTITIES 
GENERATE LIST ROUTINES 
EVERY PIELD HAS A NAM.FLD, A XC.FLD, A YC.FLD, 
A PXX. FLD A PYY.FLD, 
A PXY.PLD, A TYP. FLD, A ANGLE.FLD, A SAMAJ.FLD, 
A AREA.PLD, A DNA AM.ELD, A PIlfLD, & P2.FLD, 
A P3.fLD, A P4. PL 
A uns) ess la A » 4 PLD, A P8.FLD, A P9.FLD, 
A P11.7LD, A P12.FPLD AND MAY BELONG TO A FLD.SET 
DEPINE xo) FLD, YC.FLD,PXX.FLD,PYY.FLD, PXY.FLD, 
ANGLE.FLD,SAMAJ.FLD, 
SAMIN. FLD, AREA. FLD, P1. FLD, P2.FLD,P3-FLD,P4. PLD, 25.£LD 
P6.FLD,P7.FLD 
D8.PLD,P9.FLD,P10. FLD, P11.FLD,P12.FLD AS REAL 
VARIABLES 
DEFINE TYP-.FLD, NAM.FLD TRNAS PLD AS INTEGER VARIABLES 
PVERY UNIT HAS A (NAwE 1" 11) COLOR (12> 12-12), 
SYS.TYPE (1 ~ 16) WPN. pPYPE (1252 = 3) 
VEH.TYP® (24-27) , ALLVa.DEAD 29) , DEFNUM(30-32)), 
(KHZ. LAST. TRGT (1-24) ,C.2(25-30)), A ROUND, 
{ND HIT “4p 
He aTT | al) ee Er | =10) ,MP.HIT (11-14) ,K.HIT (15-17) , 
° s 
PRED A (23-27) » AR ILL (28- 28 ,P KILL (29- 29), 
MP KILL (30-30) , KKILL (317 1) 
A (SECLDR (1-24) , SQDVEH (1-24) , CBAR (25-32)), 
A T.SPD, A MICRO, A HIT.SfATE 
A Ssecii- 10) PLT (1t- 18) CO (19-23) ,BN(24-28), 
IP { @=30\. °SG! ED (31- 32) ah 
A (a6 (1-5) .BI. HAT | <8) £. DET (9-11), 
v.S ATE (12-14) $5 (15 Bas Y 
N.BLOE.ALIVe (16-1 { M.RED.ALIVE(17-17), 
4. COMP.UN T(18~ 18) 
H. PLT. ONIT (19° I), Me TANKS (20- 20) ,HITSHOT (21-23), 
MISSSHOT (24-27) , 
pROJO (282 32)) A’ (COCDR (1-24) , PH (25-27), 
CR (28-32 L 
A (PLTLDR(1- A) pT RP 25 32h), A (CARR(1-4), 
BaCON (577). EXT. 8-1 
CP. NEXT | -14), POS.POINT (15- oo ROUTE (20-28), 
I.RO TE (20-28 . 
FORMACODS | 9-32) A SPD, A (RANGE(1-16), 
AREA (1 -25),¥ REA (17- 25), 
reagedg (seals 6-32)), A  (HE.DRAG (1-8), 
AW1 OR. MSL3 ( -20) ,AMMO3(9-20), AW2.OR. ADM(21-32), 
AM MOU (21-32) ) A 
DIR.OF.MVMT, A PRI.DIR, A LST.DIR, A X.CURRENT, 
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\ Y.CURRENT, 
A Z.CURRENT, A M.D, A F.D, A MF.D, A TIM.FIRE, 
A SFOE(1"24) 
C.m2 = 30) 1 SSK ED (3 1- 31)),A (POS.IN.PLT.AREA (1-6), 
20 RMPO 1512) 
START. ARZA( 13-2 }, END. . AREA (23-32)) ,A (FOM(1-1), 
DIC, ON. RT (2-2) 
R.D STATUS (3-4) |S Af. TO.MCVE (5-6) — 
fFTR. MODE (9- Li. 
N-HD (15-19) ,Noa (20- 25) ¢ 26-32 A FLD.NO, 
A (WHAT. BE Pi ),FLD.A KE - 16), leuB (ATH 25), 
N. ARM (26- ae 
A (FA (1 ), ARTY.HITS(9-18), FLD. FORM(19-25), 
TB HP.NOM (26-32) ) 
A (2LOW.COND (1-8) OLD. FORM (9-19), 
BLADE. COND(20-32)), 
A PSPEED.PAC, A P.BODY.INCAP,A P.HD.INCAP, 
A P.TH.INCAP, A P.ARM.INCAP, A P.AB.INCAP, 
A PPLE. INCAP, 
A FLD.INT.DIST, A FLD.BDY.DIST, 
A POP.UD.TIME, '' USED FOR COMING OUT OF 
POXHOLE AFTER PA IMPACT 
AN PMTANK.LIST, '* POR COMMO 
A (PROL3 (1-2) HROLE (3-5) NO. OBS (6~ 8) ,RDRON (9-9), 
THERMAL (10-10) RWR(11 
RADAR(12-12) ,POP.UP (13-13) ,BASE(14-20) , LSS (21-21), 
LSD (22-22), HODE (23°25 : 
LSROW (25-20) CG. HUNTTION 27-32)},A (CURR.SORTIE(1-24), 
AN (one RE (120) , BASE (25- — PAINT (31-32)), 
A (BURST. STZz (1-4) N.BURSTS 5-8), RELOAD. CT (9-19), 
DET.SE (20°20) , DET. T ( i= 21) 
SEL. SEC (22-22) ,SEL.P t (23-23), SN.ABORT (24-24), 
LHR (25-25)) A BBH, 
A GUIDE.OPF, AN SXP.TIME, A (PASSOFF (1-24), 
NO. FIRE (25- 25)) 
AND MAY BELONG TO A TANKS, A BLUE.ALIVE, 
A RED.ALIVE, A COMP.UNIT, 
A PLT.UNIT AND A SQD.UNIT 


INHIBIT LIST ROUTINES 
DEFINE NAME,COLOR,SYS.TYPE,WPN.TYPE,VEH.TYPE, 
ALIVE. DEAD, DEFNUM 
KHZ.LAST. TRGT .2, ROUND, ND.HIT,M.HIT,?.HIT, 
MP.HIT,K. fT, NOM. HIT 
FIRED. "AT. GRILL, PK faa. ao oe RRL. SECLDR,CBAR, 
SEC, PLT, CO, BN,FIP 
SCHED, RGT, PL.HAT, MINE. DET, MV.STATE,CSS, 
4. SLUE.ALIVE, M.RED. ALIVE, 
M.COMP.UONIT,4.PLT.ONIT,M. TANKS, HITSHOT, MISSSHOT, 
PROJO, PLCW. COND 
core PH, "CRE PLTLDR, TRF, CARR,R.CON,NEXT. MCP, 


T 
BT, 20 0re, PORMACODE, RANGE,AREA, 
Aa. OR. 4SL3,AMMO3,AW2.OR. ADM, AMMOG, 
& 
A 


D 
,FORMPOS, START. AREA, END. AREA, FOM, 
.NUM,BLADE.COND, HOLD.FORM AS INTEGER 

R VARIABLES FOR UNITS 
AKT, N.ARM,N.TH,N.HD,N.AB,N.PLE, 


NDAT 
VEH tk: R.D.STATUS AS INTEGER 


WO 
OQU0 
ome 
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py: 

283 ''tINFANTRY REAL VARIABLES 

284 DEFINE FLD.BDY. DIST, FLD. INT.DIST,P.BODY.INCAP, 
P.HD.INCAP,P.TH.INCAP 

285 P. AB. INCAP, >. ARM. INCAP,P.PLE.INCAP,H.IN,TH.IN, 
AB. IN, PLE.IN, ani. iN, 

286+ _ PSPEED.FAC AND TIM.IN AS REAL VARIABLES 

6 

463+ tt ENGINEER EVENTS 

+ 

U65+ EVERY QUIK.MOVE HAS A NUM.POINTER, A REP.NUMBER, AND 
A INT. TIME 

u66+ EVERY STAND.TO HAS A BAGGED. BOY 

U67+ EVERY HALT HAS A SLOW. DOWN 

U68+ EVERY TURN.AROUND HAS A TWIST 

U69+ EVERY DIVERT HAS A SIDE.STEPPER, A BYPASS AND a HOME 

u70+ EVERY WALL. BREACH HAS A RAMMER, AND A TEAR.D 

U71+ EVERY DITCH.KILL HAS A GULLY.CAT 

U72+ SVERY HEAVY.JUONK HAS A STATUS 

u73+ EVERY GAP.BREACH HAS A BREACHER, AND A HOLE 

u74+ EVERY GAP.JOCK HAS A SABOT.SHOOTER 

4u75+ DEFINE NUM.POINTER, REP.NUMBER, BAGGED.BOY, SLOW.DONWN, 

U76+ TWIST, SIDE. STEPPER, BYPASS, HOME, RAMMER, GULLY.CAT, 

g 

477+  BREACHER, HOLE, TEAR.DOWN, SABOT. SHOOTER AS INTEGER 
VARIABLES 

478+ DEFINE INT.TINE AS A REAL VARIABLE 

/ 

7uq ott 

245+ '' ENGINEER ARRAYS 

747+ DEFINE FLD.POINTER AS A 1-DIMENSIONAL, INTEGER ARRAY 

748+ DEFINE TRAF.CONTROL AS A 3- -DIMENSIONAL, REAL ARRAY 

835 PND '‘''OF THE PREAMBLE!'! 


2. Rowtine 38L.CREATY 
Purpose 
Routine BL.CREATE is used to create temporary tank 
entities at designated times throughout the execution cf the 


program. The routine is called during the execution of 


Event BLU. FORCES. 


lew 





Modifications 

The following four attributes must be assigned 
values from the input data or as a result of the routine. 

Temporary Attxzibutes Integer 


BLADE.COND 
HOLD. FORM 
PLOW. COND 


Temporary Attribute Real 


Ps 2 BED. Fac 


Lime 15 PLOW.COND and BLADE.COND are assigned the 


values of Q-no or I-attached. 


Line 18 FSPEED. FAC is initialized to 1.0. No 


effect unless in field. 


Line 19 MOLD SPORMW 2s initialized to 999. This 
value changes only when the entity is 
uSing lateral movement. When movement is 
terminated, this 999 value is set back on 
HOLD.FORM for the entity. it serves as a 
flag to determine appropriate actions. 

To change this initial value has 


unpredictable consequences. 
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CODE 


1 ROUTINE BL.CREATE(A,B,4V) 

11 CREAT? A TANK 

1g Let BL. Hat (TANK) =1 

13 READ NAME (TANK) ,SYS.TYPE (TANK) ,WPN.TYPE (TANK), 
SEC (TANK) , PLE (TANK) ¢CO (TANK) 

14 BN(TANK),SQDVEH (TANK) , PLTLDR (TANK) ,COCDR (TANK), 
START. AREA (TANK) , 

15+ ALIVE.DEAD (TANK) ,FIR «MOD 2 (TANK) , PLOW. COND (TANK) , 
LADE.COND (TANK) 

16 CALL _PLD, DIST (TANK) 

17 LET PLD.INT. DIST (TANK) =RINF.C 

1f+ LET FSPEED FAC (TANK) =1 .0 

19+ Lat HOLD. FORM | ANK) =999 

20 IF CO(TANK) GT COS LET COS=CO(TANK) ALWAYS 

85 RETOUR! END 


3. Bottine MOVE 
Purpose 
Routine MOVE is called from routine LOC to update 
the location of any entity to the current time of the 


Si@ulation. 


Modifications 

The following entity attribute has been added to the 
MOVE routine logic. This additicn now gives the user the 
ability to change formations as a result of encountering an 
cbstacle field. The capability to offset around a dead 
vehicl2 is now a reality. 

Temporary Attribute Integer 


PLD. PORM 
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fiet “Explanation 


Lanes 118, 160-165, 


Allow the 


FLD.FORM attribute 


and 195-200 


the ability to 


override the normal formation procedure. 


CODE 


ROUTINE TO 


78 ‘'NEW.MCP? 
S2 Lar ce = NEXT. “MCP (V 
83 IF #CP FOUALS O 
84 IP BOS. IN. id. ARE 
BEST. POS (VEH) 
85 ALWAYS 
36 Le? I = BLT (VEH) 
= POS.IN. PL 
37 FOR J = 1 T0 DIM. 
POSITION 
38 END.AREA(VE 
90 LET X.DEST = 
91 LET Y.DEST = 
92 LET DIR = PO 
96 LOOP 
97 LET D.TO.MCE = SQ 
x. CURRENT (VEH 
98 (Y. DEST- .CU 
102 {PY D.PO.ECE LESS 
103 LET MV.STATE 
104 LET DIR.OPF.M 
105 LET PRI-.DIR ( 
106 LET SPD (VEH) 
107 LET FINAL = 
117 GO TO NEW.IN 
112 2LSE 
116 GO TO DIRN. COMP 
117 ELSE 
118+ IP PORMACODE YEH) = 0 
‘GO DIRECTLY T 
122 LET «DEST = Bre. Os 
123 LET Y.DEST = RTE.DA 
124 LET D.TO.MCP = SQRT 
125 (Y. DEST-Y¥.CU 
130 GO DIRN. COMP 
731 #s® ''MOVE ALONG 
146 I? MCP EQUALS K/3 
147 eT NX = RTE 
148 LET NY = RTE 
149 LET LX = RTE 
150 LET LY = RTE 
151 LET I = RTE. 
152 ELSE 
156 GO TO INTERMED 
T27 ALW 
158 ALWAYS 
159 LET NLX = NX-LX 
160+ IP FLD. “FORM (VEH) 
161+ LD. FO 


MOVE GIVEN VEH 


ey s 
VE 
A(V EL) 


LST WM = MCP ® 3 
POSITION IN END. AREA 
EOUnLS O, CALL 


T.AREA 
F (BOSI 
— 


) 


( 


3 
tf 
A 


K 
VE 
TO} *,%)) WITH 
EQ 


POSITION (I, 
POSITION(I,J ,K) 
TION(I,d, K+) 
(X.DEST 


vo glee a2 


iv ENG , 
ie 


x 

I 
L® 
ioe 1) 


DIR 


ORM (VEH) 0 


O 


HH 
oe 


“" r= hord ty 


OE Tete | A gt imate 
—“ =2NE&UHW hx 
eng Cages? Fed 


5 QUBSERE TEN) ).92 + 


fo BY ee ees 
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cia NLY HE= LY 
NE 


RH (VEE) 
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162+ ELSE 
163+ fie beeownms 9, LET £ = FORMACODE (VER) 
164+ ALWAY 
165+ ALWAYS 
165 Let J = fe a aR aT e 2 
167 ee 2 JOrr = FORmyOFFSET(L,J-1) 
168 Meg YFY.OrFr = FORS..OFFSET ay 
169 bee Thee = MRCTAN.F (NLY pNLX) 
170 LST CTH = SINE (THETA 
VA wee Sia = Sis.f «THETA 
Ta LET ALZ = Ok - LE PeleNayY = NY-=— LY 
190 ter RALPH ee ea ab. = (CY=RY)SENLY) / 
(NLX#NLX + NLY*NLY) 
91 LET PX = ALPH ®& LK + (7: - ALPB) @ NX 
lye Mer PY = Fee DY + (Tt. - ALPH) «™ NY 
193 LEY EX = WX — Px LET NPY = NY - PY 
194 LET I = RTE.DATA (RT, NM+3®(D.ON.RT-1)) 
19S Ir Oe el IE © 
196+ BET I = PPD. FORM (VEX) 
197+ ELSE 
198+ IP I EQUALS 0, LET I = FORMACODE(VEH) 
199+ ALWAYS 
200+ ALWAYS 
201 LET J = Beads Bea ah * 2 
202 Dee £.0rf = FORE .ORFSEDR(1I, J-1) 
20 3 LET Y.O8F @ FORM. OFFSET(L,J) 
204 LET CHG. IWT=FOR.CHG. INT oh 
205 LET D.TO.MCP = SQRT.F(NPX®NPX + NPY*NPY) 
206 IF D.~TORSCP LESS THAN ZERO.LE 
GO TO @CP. REACHED 
363 END 
4. Routine MOVE.LIMITS 
Purpose 
Routine MOVE.LISITS is called from routine MOVE to 
determine a vehicle's maximum speed, acceleration rate, and 
deceleration rate. These parameters are a function cf the 
weapon type, the system type, the slope of the terrain and 


the disdcunted tactical situation. 


Modifications 


The routine now returns speed limits that are also a 


function of an obstacle encounter speed degradation. 
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Temporary Attribute Real 


PS PEED sFAC 


Brisf Explanation 


Line 18 Tne effect (degraded speed) of FSPEED. FAC 
has been introduced here. FSPEED.FAC may 
have any value between O and 1. 


CODE 


— 


ROUTINE SOVE.LIAITS GIVEN VEH,SLOPE YIELDING SPEED, 


ACCEL, DECEL 

2 '' MOVE. LIMITS LOOKS UP LIMITING SPEED AND 
ACCELERATION VALUES BASED ON 
st SYSTEM TYPE, WZAPON TYPE, AND TERRAIN SLOPE 
12 IP SLOPE LE LIM.SPDS (SYS ,WPN, 2) 
13 op ghit OFFSET = 2 tT BO aN SLOPE 
~ & 

15 LET OFFSET = 1 t' LEVEL 
16 ALWAYS 
17 ALWAYS 
18+ LET SPEED = LIM. SPDS(SYS,WPN, 3+OFFSET) *PSPEED. PAC (VEH) 
19 LET ACCZL = LIM. SEDS (SYS, WPN, O+OFFS ET 
20 LET DECEL = LIM. S2DS (SYS, WEN, 9+0P FSET 


This routine serves the Same purpose as does 
BL. CREETE except it acts for the Red (opposing) force. 


FO2zcEe.. 


Modifications 


The following four attributes must be initialized: 


72 





Temporary Attributes Integer 


BLADE.COND 
HOLD. FORM 
PLOW. COND 


Temporary Attribute Real 


FSPEED. FAC 


CODE 
1 ROUTINE RED.CREATE(A,8B,MV) 

11 CREATE A TANK 

12 READ NAME (TANK) « SYS.TYPE (TANK), WPN.TYPE(TANK), 
SEC (TANK), ELT (TANK), 

CO (TANK) , 

13. BSN(TANK SODVEH (TANK) -PLTLDR (TANK) , COCDR (TANK) , 
START .AREA(TANK 

14+ ALIVE.DEAD (TANK) , FIR. 4ODE (TANK) , PLOW.COND (TANK), 
BLADE. COND (TANK) 

1 CALL FLD DEST (TANK) 

16 LET PLD. INT.DIST (TANK) =RINF.C 

17+ LET PSPEED. PAC (TANK) =1.0 

18+ LET HOLD. FORM (TANK) =999 

19 IP BN (TANS) GT RBNS LET RBNS=BN(TANK) ALWAYS 

83 RETOUR} END 


6. Rowrsne RES2 


Purpose 


Routine RES2 allocates Space for n-dimensional 
aprams. nts routine is called from the MAIN routine. 

Modi: fications 

The following two arrays have been added to the 


Simulation: 


VW 





Permanent Attributes tateges 


GROUNTLETR (3-D) Integer 


Ti:s 3-Dimensional array C6éncarns the BRL 
casualty data for anti-personnel mines. 


MEWLETH (4-D) Integer 


This 4=Dim@nsional array contains the BRL 
casualty data for anti-tank aines. 


CODE 
1 ROUTINE RES2 
3+ BEScavVeE Si RCETe ASS BY 8 BY 2 BY 4 
4+ RESERVE GRUSTLETH AS 4 BY 2 BY 35 
55 RETURN =ND 


7. Routine RESS 
Purpose 
Routine 82555 26 called Efrem routine MAIN. This 
routine reads in data. 
Modifications ; 


The following arrays have their data read in. 


Permanent Attributes Integer 
GRUNTLETH (a73 
MINLETH 4-D) 
CODE 
1 ROUTINE RESS 
Z DEFISE L,J};*H,L,M AS INTEGER VARIABLES 
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3 USE UNIT 8 FOR INPUT 

r Tt? DLA(S) WE 0 

5 FOR I = 170 2 FOR J = 170 2 FOR K = 1 TO 10 

6 RFAD ADDON (I,J,k) 

7 ALWAYS 

8 FOR I = 1 70 2 FOR J = 170 4 READ DGNV(I,J) 

9+ POR I = 170 5 POR J = 170 8 FOR K = 1 T0 2 
FOR L = 1 T0 4 

10+ READ MINLETH(L,J,K,L) 

11+ POR I = 170.4% FOR J = 1 T0 2 FOR K = 1 TO 35 

12+ READ GRUNTLETH (I,d,K) 

18 RETURN END 


Purpose 

Event TARGET.SELECT is called from events DETECT, 
Puke, IMPACT, §and from: itself. This routine selects the 
Hhaghes= priority ‘target from anentity's target list for 
servicing. Selection is based on target range and 
ammunition availabilicy. 

Modifications 

This routine has been modified in order to stop a 
tank from selecting targets and subsequently firing at 
*argets while it is engaged in the following circumstances: 

Pushing a dead plow tank through a minefield. 

Breaching a gap obstacle with its dozer blade. 


Self breaching a gap obstacle. 


The following attributes have been added: 
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FW 2OWOO~N tO 


RNP N A) | oe 
++er+ 


Temporary Attribute Paice ger 


BLADE.COND 


Liou ceecmbe bute Gives che tank the ability 
HOE Ned GOcer DLade Characteristic. 


G-No blade available. 

1-Blade available but not in use. 

2-Blade being used or vehicle is self 
breaching. 


PEOW. COND 


Mids Umat attuasbute giwes the tank the ability 
to have a mine plow characteristic. 


O-no plow available 

1-plow available but not in use 
2-Dlow being used 

3-l@ad vehicle in offset 

Y-tarnk that is pushing dead plow tank 


TS KED 


This attribute serves as a flag to stop further 
target Selects. 


Brief Explanation 
Pipes 20-25 Stops “the plighing tank from’ firing. 
Lines 24-27 Stops vehicle that is breaching a gap 


from Gini ng. 


UPON TARGE 
I? PIP(A) 
RETURN 5 


SELECT (A) 
1 


ay 
nd 


EB 

HD (a) |= 4 

PARGET. SELECT(A) IN 15 UNITS 
ND(A) = 2 


TSKED 


tr 
hy 
a8) 
t- 
= O 
3 
tg ‘@) 
OAM Ort 


OW beurre" Il 


tro 
>» 
O 
e. 

6 
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UNNI NIN by 
OOOO 


+++ 


Thess 


Bar TSKED (A) = 1 

SCHEDULE A TARGET.SELECT(A) IN 15 UNITS 
RETURN ELSE 

LET FOE (4) =0 

CALL PURGE.LIST(A) 

RETURN END 


Routine FLD.ACT 


routine FLD.ACT is called from the MOVE routine. 


SOMr 2m |eGerts out What field actions to perform 


next. (For a more detailed explanation sée ref 3) 


Modifications 


The following routines are now called from routine 


FLD «ACT 


for 


GAP.DECISION 
GAP. ENTRY 
GAP. INTERNAL 
GAP.LEAVE 
MP.DECISION 
MP.ENTRY 

GF. EXIT 

MP. INTERNAL 


Thes2 routines are discussed in Appendix C. In order 


the appropriats routines to be called the following 


antity attributes have to be used: 


Temporary Attribute Integer 


Poe. ar ~~ Cede describing the kind of action 
£OE Pentdw@ug Dateraal actions. 


FLD.NO - Name of the field involved in any 
pending internal action. 
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TPNAM.FLD - Field temporary pointer number. 


my PoE lp -“Field type code 
i - 2 Range Oey dismount field 
2 - & manefiel a 
a. @oeecrielid decision field 
o> Baten me ditch 
> — § wead Crater 
& = & Diown bridge (short-wet gap) 
* — & Gap decision field 


Beast Explanation 
All the additions are self explanatory in the code. 


They call one of the appropriate routines mentioned above. 


Lines 74-78 This change re-initializes attributes 
that were changed in routine FLD.ACT. 
It only takes place upon an entities 
departure frem a particular type field 
(one where its FLD.NO was set to the 


field pointer number). 


CODE 
2 ROUTINE FLD.ACT(VEH) ‘'*SORTS OUT WHICH FIELD 
ACTIONS TO PERFORM 
5S IP FLD.INT.DIST(VEH) LE 0.0 
6 PRINT 1 LINE WITH NAME(VEH) ,X.CURRENT (VER), 
Y.CURRENT (VEH) 
7 NAM. FLD (FLD.NO(VEH)) ,TIME.V AS FOLLOWS 
PLD INT ACT VEH=*##® LOCN = &kxaxehk ReMESe FIELD = ex 
rL_Lae = tt rt F7 
8 eq? 
9 '' HERE WE CALL ROUTINES TO PERFORM INTERNAL 
ACTIONS 
10 t 8 
114 IF PLD.AKT(VEH) = 2 
12+ CALL MP. INTERNAL (VEH) 
13+ ALWAYS 
14+ IF PLD.ART(VEH) = 4 OR FLD.AKT(VEH) = 5 OR 
FLD.AKT(VEH) = 
15+ CALL GAP. INTERNAL GIVEN VEH 
16+ ALWAYS 
17 ALWAYS 
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PP PROAse.DESTYVEH) LE 0.0 
LET DX = COS.F(DIR.OF.MVMT (VEH) ) 
T? Sivas 0.0 SD si Ge -2 
PRINT 1 LINE WITH NAM VER) -XCUR, YCUR, 
NAM.FLD(FIE 
TIME.V AS FOLLOWS 
CN = S2eeaR REAR FIELD = koe 


ELD ENTRY VEH=#23* Lo 
TIME = Butx 
¢ 8 
't HERE WE CALL ROUTINES TO PERFORM FIELD ENTRY 
SOUNLARY ACTIONS 


WON. TYPE(VEH) =8 AND 
g 


EF Coe saa AN 
CALL. DISMOUNT ( 


A) os 
~~ 


ALWAYS 
+ IF TYP. PLD (FIELD) = 
+ CALL MF.ENTRY GIVEN VEH, FIELD 
+ ALWAYS 
+ I? TYP.PLD(PIELD) = 3 
+ CALL MFP.DECISION(VEH,FIELD) 
+ ALWAYS 
+ IF TYP. PLD (FIELD) = 4 OR TYP.FLD(FIELD) = 5 OR 
TYP. FLD (FIZLD) = 6 
+ CALL GAP.E TRY (Y H, FIELD) 
+ ALWAYS 
+ IF TYP. PLD (FIELD) 
+ CALL GA DEEL SION (VEE, FIELD) 
+ ALWAYS 
ALWAYS 
7? co LE 0:0; 28D 2 GF -2.0 
PRINT 1 LINE WITH NAME(VEH) ,XCUR,YCUR, 
NAM. FLD (FIELD) , 
TIME.V AS FOLLOWS 
BLD EXIT VEH = *®%* LOCN = #&KAGH *ORRER FIELD = *ek* 


TIME = thee 


¢¢ 
‘' HERE We Cast, ROUTIBES TO PERPORA FIELD EXIT 
“BOUNDARY ACTIONS 


CO 00 C0000 DW ~JSINSISI SIS) OOOO OND YN ADDN NII e ee f£Fe Fe Ae fw ux 
UWE WN OOOWAINE WN OOOH NE HW NH OWOOWNWDNM LFWwNOWOODND UWE Wh Hs OO WOO 


+ TP PL. -AKT (YEH) = 
+ CALL EF. EzI GIVEN VEH 
+ ALWAYS 
+ IP FLD. AKT(VEH) = 4 OR FLD.AKT(VEH) = 5 
OR FLD.AKT(VEH) = 6 
+ CALL GAP.LEAVE GIVEN VEH 
io ALWAYS 
+ IF TRNAM. PLD(FTELD) 2Q PLD-NO (VEH) 
+ LET FLD.INT. DIST (VEH) = RINF.C 
+ LEP BED.WO(VEH). = 0 
: LET FLD.AKT(VEH) = 0 
+ ALWAYS 
ALWAYS 
'' ENDIF 
LOO 
ALWAYS 
CALL PLD.DIST(VEH) 
RETURN 
ZND 
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10. Retieene FLD. CREATE 





Purpose 

RoOuUc@me TED,CREASE Creates the field entities. This 
routine is called from the FLD.INIT routine betore the start 
of Ehe battle. 

Modifications 

Additional field attributes have been added and they 
needed to be initialized. Several arguments are sent to 
*his routines. Instead of defining them, the attributes that 
receive their values will be discussed. 


Given Arguments (Real) 


=< 


GLE 


a 


AWOd'd'd'U'd'U'U > 
2 Oe 3 od a OO ~OUN 
TZ HNI— © 


Hp» 
Cy 


Global Variable Integer 


FLD.POINTER (1-D) 


Contains the pointer values of all the fields. 


T2mporary Attribute Integer 


TPNAM.FLD - Field temporary pointer number 
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RYGLE S2LD - Bo oR angle in radians from 
east *o major axis. 
BOPATEED - Area of this elliptical field 
P53FLD - Field parameter (Appendix D) 
PG. PED - Field parameter (Appendix D) 
P7.2LD - Field parameter (Appendix D) 
P8.FLD - Field parameter (Apvendix D) 
Po .F WO - Pield parameter (Appendix D) 
P10.FLD - Field parameter (Appendix D) 
Pl 7. BLD - Field parameter (Appendix D) 
Pi 2. FLED - Field parameter (Appendix D) 
SAMAJ.FLD - Semi-major axis length 
SAMIN.FLD - Semi-minor axis length 
CODE 
1 ROUTIFRE FLO.CREATE 
2 **CREATE ORE FIBLD AWD SET ITS ATTRIBUTES 
3+ GIVEN XC,;YC,SABAJ,SAMIN ,ANGLE,TYPE, P1,P2,P3,P4,P5 
P6,P1,28,P9,P10, 
Q+ P11,P12 YISLOING WAME 
5 NORMALLY MODE IS RE 
6 DErTIRG TYPE, AAGE, FIELD AS INTEGER VARIABLES 
us CRE@@E A FIELD 
8 De. £€.FLDEFLELD) = XC 
9 Ler TO. FLD (PEELD) = YC 
10 tee, fl Ps ELD (PL SL = TYPE 
11+ LET ANGLE.FLD(FIELD) = ANGLE 


Temporary Attributes 


Real 








' 
ON 
sy 
“ 
r3 
“ZS 
-A 23 
U 4 + + & 
. fey —) 
H lH NAN N 
Ay f24 Gs tee 
% - eS 
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4 a > © 
an | I = HQ H 
ee) HA Qa cg UO fF 
rt A QI ny WH F&F WN 
HD (2) p12) \ “wb a 
FQ Fi eg fey oH Oo O Bm A 
eQ «<Q FSH CO by = BM asd - 
UW eq Ba aor N a u~ma «GG WY Ee 
I WeAMsnNoOKonnaa AAMAaM— — A w 
I QA 040.04 Ay On Oy, @) eka) rr 
AA-KQinulnuwuwan EU ebIaae NR 
fr fx i een QAM OQaO—™A KAA) 
MH FIQARARAQAANNAHMNA~ em ARQaHN 
IAP ID IO RIO © eI HRY 
hs EET IE ETM HHH eHRIAm OHHH EEE 


PQAQAHH HHA AH Fes fr FB Et © fre FS Pg fa 2 Fd 


NM SARAH AAR Babs fu, 
ett Yor tify Ps Peg Frafry fra feyhtaPy © 
> Sp ed 62 BA ® e 1] e es e ® 


ont 


ANANAT ku 
© hy QARAQAQAARHAHANAGHO HW I IANO 

fy OO fy BWW) 
OO ce eHI0DCD om& 


e \ 4 


CMO UTNMAMNOM ODOC Mm RK eh leet tk Wb de 
WNW Ee 0y0 0, M404 00) 00 A ty Que mh, NON, Ty 


i a ed hel eh ed 2) a 2 od el a eo ed 
eecoleoncohcrlcalcatce|comcpicaicsTisi alco olan EcoTCoRcsica i pice 
pga en Pla | A Se J pe as PP Pe rae ree Pe ree Pe pre pre Pe ee ree 


+++ 4 ++ ++etetee + 
AOS NO DHNOTCNAMAFNOKMM AWOr Doo 
SET KON ANNAN ANQNNMMMMMOAM 


oa 
fel 
pal 


4Q 
41 


Au 


Let 


© (OTN ROL tm ONMe mm 
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Purpose 


Routine FPLD.INIT is 


before the 


called once by MAIN 


Simulation. 


It reads the input describing the 


of the 


-_ 
— 


it calls FLD.CREATE 


a e 


h such 


LOE Cac 


eated and 


ope 


elds to be 


field. 


Modifications 


The following 


added to 


have been 


faeid attributes 


greater enhance the capabilities of an obstacle field. 


EOL 


definitions and input values see Appendix D. 
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Recursive Variables Real 


and owed od (OOO ~JOVU 


wmrordrd 'd rg tad 
to—© 


Global Variables 


FLD. POINTER (t= D) INTEGER 


This 1-Dimensional array contains the pointer 
values of all the fields. In this routine the 
Space £O6r array 1S seserved. 


TRAP.CONTROL (3-D) Real (Appendix A) 


in this routine  § the Space for this 
3-Dimensional array is reserve 


Recursive Variables. Integer (Appendix D) 
O3.NUM 
The number of obstacle fields. It is used to 
dimension the 3-Dimensional array TRAF.CONTROL. 
RT.OB. NOG 
The number of routes going through the 


obstacles. This input variable also dimensions 
TRAF.CONTROL. 


CODz 
1 ROUTINE PLD.INIT 
2 ‘GRATE ZL FIeCDS THAT’  @RE IN PLACE AT THE START 
OF THE sarirLe 
3 NORHALLY MODE IS REAL 


Ves 





4 DEFINE TYPE, NUM, OB.NUM, RT.OB.NUM, I, NAME AS 
INTEGER VARIABLES 
5 USE UNIT 5 FOR INPUT 
6+ BEAD NUM, OB.NUM, RT.OB. NUM 
J+  RESZERVZ FLD. POINTER (*) AS NUM 
3+ RESERVE TRAP.CONTROL(#,3,%) AS OB.NUM BY 
RT.OB.NUM BY 5 
9 POR I= 1 70 NUM 30. 
10+ RPAD XC,YC,SAMAJ,SAMIN,ANGLE, TYPE,P1, P2,P3, 
p4,?5.P6, of 
11+ 28.Pa DIO bile w2 
12 LET’ ANGLE = ANGLE RADIA ie 
13+ CALL FLD.CREATE GIVEN Rs 1Cy SAMAJ,SAHIN, 
ANGLE, TYPE, Pl, 
14+ 25,26 Dg Eb yo big Pdi iD. {IELDING NAME 
15 LOOP 
16 RETURN 
17. END 


12. Routine BASIC.LOAD 
Purpose 
THis ECutine ws weed to initialize the ammunition 
basic load levels for all elements. 
Modifications 
Subscripted labels for the two new vehicle launched 


ridges had to be added. These additions only serve as exit 


labels out of this routine. 


CODE 
1 ROUTINE BASIC. LOAD(A) 

2 DEFINE ApS, AS INTEGER VARIABLES 

3 LET S$ = SYS 9 TYPE (A) ET W = li 

mn LET 4401 = CHAE Se We de 

5 LET AMMO2 A = PJO.CHAR(S,#,2, 

6 LET ET TE A) = PJO.CHAR(S, 4,3, 

7 LET AMMQU(A) = PJO.CHAR(S, 4 a as 

8 GO TO SYSTM(S) 

19 'SYSTM(1)' GO TO TANKX(WPN.TYPE(A)) 

20 'TANKX(1)' 

21 LET C.1 A) = 16 wbET C.2(A) = 6 LET R.CON(A) = 1 
22 "TANK (2) } LET C., YA soap Ds LET C.2 (A) =CHEAT 

LET AP. TOW (A) SEAP 
23 LET HE.DR AG (A) = AUEHE LET AW1.OR. HSL3 a) = 100 
24 LT FOM(A)=1 LET VEH.TYPE(A)=1 LET (A) =1 
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VENTS FOR THE ENGINEER MODULE IN STAR 





This appendix contains the complete documentation for 


Engineer Effects Module for the STAR Combat Model. 


Routine POD.A.MINE determines if an entity is within 


casualty producing radius of a mine or if the entity has 


over a mine. This routine is called from routine 


MP. INTERNAL. 


Given Arguments Integer 

TNK- Pointer to the element being moved. 
Global Variable Alpha 

DAM. ARRAY (1-D) 


Contains the possible values for hit.state. 


1 NDAM 
2 4SDAGd 
3 MDAM 
Y AFDM 
3 DEAD 
6 @iSsS 
Global Variable Integer 


DAMAGE.NOM 


Mm@icaees ~ne Gamage status of an entity after 
having a round impact. on orf near it. 
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Die Duel alseady mf killed 
mobility damage 

firepower damage 

mobility and firepower damage 
Ca@eaStrophic kill 

miss 


NHINE Wd ~ 


DEAD.ATKR 


Tallies the number of red casualties. 


AITLLED.MOUNTED 


Indicates whether the entity in question was 
killed wnile mounted on his vehicle or while 
dismounted. 


ONDISK 


indicates whether or not the user desires the 
shot list apd final attribute list to user 
specified disk files. 


0 moO, Paper output only 
1 yes 
YES 
Indicates a value of 1. Ze 72S Used in 


conditional statenents. 


Global Variable Real 
TARDIM (3-D) 


Contains the target dimensions of all entity 
A es in the Simulation. This 1s indexed by 
SYS.TYPE and WPN.TYPE of the element. 


Recursive Variable Integer 
DE’? - LOC 
ee “aie LdeGation) "ol the ine detonation in 
relation to the entity. Por anti-personnel 
frag mines this variable contains the tfange the 
entity is from mine detonation. For anti-tank 
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Mines this variable specifies the iocation of 
mine detcnation on the vehicle. 


1 Traekeh i 
2 belly hit 


EVEN.BELT 


Comedies wie even @ine belt number closest to 
the actual mine beit to be encountered. This 
variable is necessary in order to determine how 
*he mines are actually configured on the actual 
Mine belt. 


EVEN.N.L.S 


Stands for the even number on the left side of 
the vehicle. This variable helps pin-point the 
ag rldi. Bene Lecations iin relation to the 
entities position on tne mine belt. 


PaD- Posmter to the field in question. 


HALF.BELT 


Contains the truncated Integer value when the 
number of the next encountered mine belt is 
divided by 2. Thus Vs another Vasiabbe .n the 
sequence used to determine the odd or even 
numbered representation of belts and mine. 


HAL? .N.L.S 


Contesms “the truncated integer value that 
results when the integer number(possible mine 
aes Wee * t, on the lest side of the vehicle is 
qd#vided by two. 


i = im@ex,ot a do Loop. 
J - Subtracts one from the I index. 
LEG 


Pointer to an element in the platoon of the 
activating entity (dismounted infantryman). 
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Mie LEST. SIDE 


Ps) tae ingeger lecation of the left side of the 
vehicic from the tangent line on the ellipse 
boundary perpendicular to *he semi-major axis. 


NUT 


Integer mine location under the vehicle/tank. 


NXBELT 


This local variable receives toe value of the 
emcityeattr>butce WHAT.BELT. 


WHOCALLED 


A flag used by several routines to determine 
appropriate actions and executions. 


Recursive Variable Real 
ANGLE 


Set to the direction of movement of the entity. 


DRAW 


Contains the value of a random number from a 
Wartors (0,1) distribution. 


DTOB 


Is the distance from the center of a vehicle to 
the tangent line on the ellipse boundary 
verpendicular to the semi-major axis. 


SP RSL L 


The probability of at least a firepower kill. 
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SMKILL 


Tae Srobdteilicyw or at least a Mobility kill. 


oMNFKILL 


The union of SMKILL and EFKILL. 


KAYKILL 


The Beobabilivey of a catastrophic kill. 


SIGMA 


Contains the value of the difference between 
the orientation angle of the field ellipse and 
the direction of movement of the vehicle. 


THETA 


Receives the value of the field attribute 
ABGLE.FLD. 


VEH.WIDTH 


The @idth of the vehiclé in question. 


VW 


The vehicle width adjusted for SIGMA that 
crosses the mine belt. 


X. PRIME 


fhe KX coordinate location of ORS eae | rotated 
about orientation angle of the field ellipse. 


AMLAE 


THe % cOOrdinate location of the Anti-personnel 
Poag Atre. 
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YAUINE 


item iicooraginate Location of the Anti-personnel 
frag mane. 


Routines called 
AT RIT 


Mm e0u~ ne Pisce assesses the attrition against 
a Target which has been hit. Te wehecks for a 
ca@tasteophic kili, increments poe ey and 
Tirepower damage, and checks the FKILL, Clo, 
and MFKILL levels. 


FIND.A.MINE (this appendix) 


PROB. MINE (this appenaix) 
Sets Used 
PLT.UNIT ip) 


Ties Set is owned by the permanent entity 
PLATOON - LEADER. iC 2Jconcatms thelist of 
temporary entities owned by this platoon. 


Temporary Attribute Aipha 
HET STATE 


An alpha variable indicating whether or not an 
element is alive or dead. 


Tom@porary Attribute Integer 
ALIVE.DEAD 


Indicates whether the entity 1s alive or dead. 


0 alive 
1 dead . 
2 alive mounted in carrier. 
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PLOW. COND 


ThHLS unit @ttribute gives the tank the ability 
to Hhewe @ mine plow characteristic. 


GOTO 


Indicates the color of the element. 


§) red (attacker) 
1 blue (defender) 


DEFNUG 


The current position or activiry of an element. 


full defilade 

turret defilade 

firing defilade | 

half vehicle defilade | 
moving (defilade determined by 
the Terrain model) | 

reached final area in movement 


HD NEWN — 


PILRED.a&f 

Indicates the total number of rounds fired at a 
entity. 

PRILL 

Indicates whether an entity has sustained a 


firepower kill. 


0 no 
1 yes 


PLD.NO 


Ti] Wenicle attribute that Contains the name of 
she, field involved in any pending internal 
aera On . 


eG oo gg § 


Indicates the number of hits sustained by an 
entity which were sufficient to cause a 
Catestcophyvc kali. 
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KAILL 


Indicates whether an entity has sustained a 
GCaeeasesorphnic kill. 


0 no 
1 yes 


MPKILL 
Piegtegees whether an entity has sustained a 
Simultanzous mobility and firepower kill. 


+) no 
1 yes 


MK ILL 


Indicates whether an entity has sustained a 
gsoilwtys kad. 


0 no 
1 yes 


NAME 
The elemert number of the entity. 
NUM.HIT 


Indicates the total number of hits sustained by 
an entity. This includes no damage hits. 


Pier 


hie num@per of the plhavoon to which the entity 
belongs. 


oiS.8TPE 


This represents the general class of the system 
Os tre entit7. 


Tanks 

mounted infantry 
dismounted infantry 
amc 1 tery 

a ie 

air defense 

bunker 


SAUTE Wh — 
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8 comm/few/facg/intel 
9 other 


WHAT. BELT 


This entity attribute keeps the updated belt 
number that is to be encountered next. 


WPN.TYPE 


Describes the specific system within the systen 
code. for example, system type 1is a tank and 
aoeRo type four for this system indicates an 


Temporary Attribute Real 


ANGLE. FLD 


Orientation angle in radians measured 
counterclockwise from east to the major axis 
OF the e@lliptsrcal field. 


DIR.OF .MVMT 


Indicates the entity's direction of movement 
measured in radians from east. 


FE.) 


Indicates the accumulated percentage of 
firepower damage sustained by the entity. 


ro 3, 


Pndicafes the acctdulated percentage of 
mobility damage sustained Dy the entity. 


P3.FLD 


Mine Type (1-11) 


1 M70 Scatterable Anti-tank mine 
2 M56 Scatterable Anti-tank mine 
3 M21 Hand-emplaced Anti-tank mine 


194 





Hancd-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Anti-personnel blast mine 
Anti-~personnel blast mine 
Anti-personnel frag mine 

ADAM Anti-personnel frag mine 

M74 aes, Bae one frag aine 
Claymore Anti-personnel frag mine 


@~AOWOO~YWHANE 
Ho EC Se Be oe 
SY SO) eee 
On Fwown 


woh anab 


PY.FLD (Appendix D) 


SAMAJ.FLD 


The semi-major axis lengtn of the elliptical 


field. 


Sow 


The entity's speed at the end of the most 
recent movement update. 


X.CURRENT 


TAe X—-cOordinate for the entity as of the last 
movement update. 


XC.FLD 


The X-coordinate of the center of an elliptical 
faved. bd. 


Y. CURRENT 


The Y-coordinate for the entity as of the last 
movement update. 


Ze. CURRENT 


The elevation for the entity as of the last 
movement update. 


els 





to 
i 
t+. 
(D 
th 


ta 
}- 
|] 
‘D 
i 


Lines 


Lines 


Lines 


Lines 


D=seEr. pion 


8-11 


12h 


14-17 


18-41 


43-103 


4 3-54 


554402 


Determines if the mine cr mine belt 
was detected and avoided. 

Subjects dismounted infantry to the 
effects of Anti-personnel mines if 
applicable. 

Subjects dismounted infantry to the 
effects of Anti-personnel blast 
mines. 

Subjects dismounted infantry to the 
effects of Anti-personnel frag mines. 
Subjects vehicles to the effects of 
scatterable and beited/patterned 
Anti-tank mines. 

Subjects vehicles to the effects of 
Scatterable Anti-tank mines. The 
detonation location under the vehicle 
is also determined. 

Subjects the vehicle to the effects 
of a belt of mines. A vehicle may 
receive more than one hit at a time. 


The exact detonation location under a 
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CODE 


DONDE WN smOWOOWHNNESWw N= © WOOD 1) AMNSWNOWOWDMW MW F&F W he 


WwWlWWiwwWW GWW&AIMAIhAIMAD RIN WO =e = eee 


J 
WO 


vehicle is determined because the 


mines are explicitly played. 


Lines 105-128 Updates the killer-victim score board 
and it prints out a shot/mine record. 
ROUTTAE POP.ALMINE GIVEN TNK 
Der isete Ims*ee er. Lec, sHOCaALLED, FLD,NUMN.LEFT.SIDE, 
TALS BELT, NABELT,EVER. BELT,HALF.N.L.S, 
EVEN. N.L.$,1,J,NUT,LEG AS LNTEGER 
VARIABLES 
DErPE@E SOL, ETARIGL, KAGKILL, DRAW,THETA, 
X.PRIME, DTOB,ANGLE,SIGHA,=2UNFKILL, 
VEH.wWIDPH, Va, XMINE, YMINE AS REAL 
VARIABLES 
LET @HOCALLED = 1 
Ler FLD = ELD.NO (THK) 
LET DRAW=UNIFORM.F(0.,1.,7) 
EF oY. ELD«(FLD) GT DRAW Y'DETECT AND AVOID 
RETURN 
OTHERWISE 
If AG oat CR ae = 3 ''DISHOUNTED INFANTRY 
IF Eo L GE 6.0 
IF P3.FLD ( 4" coe (a0 S"“3P-BLAS PASI NES 
CALL PROB.AIZE.GIVEY TAK, DET.LOC 


YIELDING EMKILL, EFKILL, EMNFKILL, 


KAYKILL 
CALL ATRIT (TNK, TINK, EMKILL 


EPKILL, EMNFKILL 
KAYKILL, WHOCALLzD) 
RLSE''AP-FRAG MINES 


CALL FIND.A.MINE GIVEN TNK YIELDING ii 
FOR EVERY LEG ik eines DEAD (LEG) NG? WITH 
DEA 2 AND 
7 SYS. Jag ag” (L3G) BO 3, BO 


INT. F (SORT FP (x. . CURRENT (LEG) -XMINE) **2+¢ 
CURRENT (LEG) -Y MINE) #*2) ) 
IF DET.LOC = 


TO DzeT.LOC 


FLD) = 11.0 
OC GT 116 


LET DET. 


4p» 
ryt 
2 


"*CLAYMORE MINE 


**TO SAKE UP FOR 
SAMAJ AXIS 


ta 
tc? 
cCmOoO HN FO HW 


DETaeec GT 35 

YCLE 

de 

PROB.AINE GIVEN TNK, DET.LOC 
YIELDING eg le PONE Lie 


KILL 
CALL ATRIT(TNK,TNK, EMKILL, EFKILL, 
EMNPKILL, KAYKILL, WHOC ALLED) 


Cry mY OW Mtr o 
<aM 


Q& 
bt 
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tt 

i 

rin 
aj tx) 
r 


Mn SeeeeeLeee 
Wr] O'00 ~AHNNE WN a O 


wm 
£ 


WOWWWW ODOWODOWDOO®D WMDWOOWOO~ JIA) QSSD  D NAANAH HAW HD MIM 
SOHNE W NBPOWOANDM NEWNH2OWOWNAMEW moORBOwW © NNMNSW He OO O~AOM 


LOOP 
ALWAYS 
WAYS 
'tMOTORIZED VEHICLE 
B3, ELD (FLD) LT 6 
IP P3.PLD (PLD) LT 3 1 * SCATTERABLE MINE PISLD 
LET DRAW=UNIFORM.F(0.,1.,7 
IF DRAW LE (.3333) 
Het DET.toc = 1 
ELSE 
LET DET.LOC = 2 
ALWAYS 
CALL PROB.MINE GIVEN TNK, DET.LOC 
YIELDING EMKILL, EFKILL,EMNFKILL, 
KAYKILL 
CALL ATRIT(TNK,TNK, EMKILL, EFKILL, EMNFKILL, 
vm KAYKILL, WHOCALLED) 
LET NEBELT=WHAT. BELT (TNK) 
Let THETA = ANGLE. FLD (ELD) 
LET X.PRIME = X.CORRENT (TNK) #COS. F (THETA) ¢ 
¥ CURRENT (INK) *SIN.P (THETA) 
'tDTOB =DISTANCE TO THE OUTER BOUNDR 
LET DTOE = SAMAJ. FLD (FLD) 
-ABS.F(XC.FLD (FLD) -X. PRIME) 
IF DIR.OF.MVMT(INK) LT 0.0 
LET ANGLE = 360/RADIAN.C 


+ 
" DIR.OF.MVMT (TNK) 
ELSE 
LET ANGLE = DIR.OF.MVMT(TNK) 
S 
LET SIGMA = ANGLE - THETA 


LET VEH.WIDTH = 
TARDIM (SYS. TYPE (TNK) ,WPN. TYPE (TNA) ,6) 


LET EH.WIDTH 
€OS.£ (ABS .F( (90 Sg re eee] 
LE? BUM.LEPY SIDE = TaUNC. F DTOB-VW/ 2) - 
Ler HAM .BELT = TRUNC. F(NXBELT/2) 
LET EVEN.BELT = HALF.BELT* 2 
LET HALF.N.L.S = 
TRONC. P(NOM.LEFT.SIDE/2) 
LET EVEW.N.L.S =HALF.N.L.S*®2 
I? NXBELT £Q EVEN.SBELT 
IF EVEW.N.L.S Eh NUM. LEFT.SIDE 
SUBTRACT 1 FROM NUM.LEFT.SIDE 
L¥WAYS 
ELSE 
F EVEN.N.L.S WE NOUW.LEFT.SIDE 
SUBTRACT 1 FROM NUM.LEFT.SIDE 
ALWAYS 
ALWAYS 
FOR I = 1 TO 10, DO 
LET J = I-1 
CE? NUP = J*2.07NUM.LEFT.SIDE 
''NUT = NUMBER.UNDER.TANK 


IF NUT GT (DTOB+VW/ 2) 


TO "PRINT! 
OTHERWISE 
IF NUT LT (DTOB-VW/2) 
CYCLE 
OTHERWISE 


L 
IF NUT LT (DTOB+VW/ 3) AND 
NUT GT (DTOB-VW/3) 
abet DET.LOC 


LET DET.LOC 1 
ALWAYS 
CALL PROB.MINE GIVEN TNK, DET.LOC 
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YIELDING EMKILL,E&KILL, 
EMNP KILL, KAYKILL 
CALL ATRIT(TNK,TNK,EMKILL, EFKILL, 
EMNFKILL, KAYK ILL, WHOCALLED) 
LOOP 
ALWAYS 
ALWAYS 
ALWAYS 
‘PRINT! LET SIT.STATE(TNK) = DAM. ARRAY (DAMAGE. NUM) 
USE UNIT 6 FOR OUTPUT 
iyppone? NEW LINE 
WRITE NAME (TNK) « WEN TYPE (INK , TIMELY, 
K. CURRENT ( NK), Y.CURRENT (TNK 
Z.CURRENT (TNK), SPD(TNK) , DEFNUM(TNK), 
GIT. STATE (NK) M.D (TNK) 
Be DITNK) NRILE (25K) PRELL (PNK 1 MEKILL (TNK) 
KAILL (TAK), A,HIT(TNK) , FIRED AD(TNK), N M.HIf (TNK) 
AS Bee ay end micas t 4 mes, S 5, S 22, 3 I 7, 
See ee Coie Mute 2 D(5-2), 212, 513 
IF kiLfLeD.mdunted Ne 6 \ 
ALWAYS 
LET KILLED.MOUNTED=0 
IF ONDISK=YES AND WRITE. V=6 USE UNIT 10 FOR OUTPUT 
START NEW LINE GO TO UP ELSE 
I? COLOR(TNK) £Q 0 AND ( DAMAGE.NUM EQ 5 OR 
{ (DAMAGE. NUH EQ 4 OR 
DAMAGE.NUM EQ 3 OR DAMAGE.NUM £Q 2) A 
( MPRIEL (INK) 3 1))) 
AND ( DAMAGE.NUM NE 5 OR MFKILL(TNK) NE 1 ) 
AND HIT.STATE (TNK) NE "DEAD" AND 


HIT.STATE (TNK) NE “ADED" 
ADD 1 TO DEAD.ATKR ALWAYS 
IF WET. STATE (TSK) WE “DEAD* ae 
LET HIT.STATE (TNK) =" . AL4& 
START WEW LINE 
RETURN END 


.STATE (TNK) NE “ADED# 
AYS 
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Routine FIND.A.MINE finds the X,Y coordinate 


loca 


om | 


Sons of the Anti-personnel frag mines in question. 


This routine is called from Routine POP. A.MINE. 


Glven Arguments Integer 

B - Pointer to the element being moved. 
Yielding Arguments Real 

XM INE 


The X coordinate location of the Anti-personnel 
frag mine. 


YMINE 


Time — Goordanate location of the Anti-personnel 
frag mine. 


RecurSive Variable Integer 
FLD 


Name of the field involved in this pending 
action. It serves as a pointer to access other 
field attributes. 


Recursive Variable Reai 
ANGLE 


Set +o the direction of movement of the entity. 
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DRAW 


Contains the value of a Candom number from a 
Or 2ormro, 1)° d2stribution. 


pen. DIST 


The distance in meters that the activating 
entity is from the Anti-personnel frag mine. 


joo ef 


The direction of movement of the entity minus 
90 degrees. 


XDELTA 


The distance in the X direction from the 
activating entity's location to the frag mine. 
The user may think of the MYN.DIST as a vector 
perpendicular to the direction of movement. 


YDELTA 


She digcance in the ¥ direction from the 
ace t¥ating @ntity"s location to the frag mine. 
The user may think of the MYN.DIST as a vector 
perpendicular to the direction of movement. 


Temporary Attribute Integer 
PLD.WO 


The wehicle attribute that Contains the name of 
she field involved in any pending internal 
action. 


Temporary Attribute Real 
DEE aOTshVaT 


Indicates the entity's direction of movement 
measured in radians from the east. 
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P2.FLD 


This field attribute contains the length of the 
frag ine trip wire in meters. 


M70 Scatterable Anti-tank nine 
scatterable Anti-tank mine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Anti-personnel blast mine 
Anti-personnel blast mine 
Anti-personnel frag mine 

M Anti-personnel frag mine 


P3.0RED 
Mine Type (1-11) 
1 
Z M56 
3 M21 
4 M15 
5 M19 
6 M14 
7 B25 
8 M16 
9 ADA 
10 M74 
11 Cla 


X. CURRENT 


The X-coordinate 
movement update. 


KC. PLD 


The X-coordinate 
field. 


TY. CURRSaT 


The Y-coordinate 
movement update. 


YC.FLD 


The Y-coordinate 


=: old 


Brief Explanation 


eee Yes One frag mine 
ymore 


nti-personnel frag mine 


BOE thes entity as of the last 


of the center of an elliptical 


mor CWe entity as of the last 


Sethe center of an elliptical 
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Lines 6-8 


bones 10-39 


Serowlem sg) COOrdinace location of a 
Claymore mine to that of the center 
Geet ne-clliptical tield. 

Sees ene £,Y Coordinate location of 
the fragmentation mine on a Line that 
1s perpendicular to the entity's 
direction of movement. The final 
disposition of the mine in relation 
tO Srne “activating entity is found 


through a Monte Carlo process. 
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ND.A.MINE GIVEN B YIELDING XHINE, YHINE 
5 
MYN.DIST,ANGLE,PSI,XDESLTA, 





-~XDELTA 
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Puroose 
ROU= sme PROS. EINE eacesses the appropriate casualty 
data trom the arrays MINLETH and GRUNTLETH. This routine is 


G@iied £Fro@ Foutine POP.A.MINC. 


Given Arguments Integer 
pet’. LOC 
Zi) jeme Boceatiom Of the «ine detonation in 
feltatewon Wo.the entity. For anti-personnel 
frag mines this variable contains the range the 
entity is from mine detonation. For Anti-tank 


Mines this variable specifies the location of 
Bi we detomation on the vehicles. 


1 Meack hit 
2 belly hit 


TaK- Pointer to the element being moved. 
Yielding Arguments Real 


EPKILL 


The probability of at least a firepower kill. 


EA KILL 


The probability of at least a mobility kill. 


EMNFKILL 


The WRion of BAKILL and EFKILL. 


KAYKILL 


The probability of a catastrophic kill. 
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Permanen*+ Attribute Integer 
GRUNTLETH (3-D) 


THzSs 3-dimensional array Contains the BRL 
casualty data for Anti-personnel mines. 


MI NLETH (4-D) 


THes 8-Cdiaensional array SCencains sehe BRL 
Casieley Gata €Or Abci-tenk mines. 


RecurSive Variable Integer 
JO 


The pointer used to access the appropriate mine 
casualty data based on vehicle type for Anti- 
tank mines and Por tpg posit Lon Lon Aiea 
personnel mines. 


AYN. TYPE 


This is the pemnmter used to access Anti- 
personnel mine casualty data based on 
appropriate mine type. 


TYPE 


This variable contains the value of P3.FLD, the 
mine type in question. 


Recursive Variable Real 
DRAW 


Contains the value of a random number from a 
Una tora(0,i) distrip@tion. 


MAYKILL 


Contains the Ast Liate EODaDIaeity OF kili 
accessed from GRUNTLETH. 
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@2Oporary Attribute Integer 


DEFNUM 


ite cGigrepme POSItion or activity of an element. 


Tull defilade 

Cimeet derilade 

firing defilade | 

half vehicle defilade . 
moving (derilade determined by 
the terrain model) . 

reached finai area in movement 


OO NLWwh- 


FLD.NO 


Name of the field involved in any pending 
insennad action. 


S¥S.T@PE 


This represents the general class of the system 
Of the entity. 


tanks 

mounted infantry 
dismounted infantry 
arrailery 

Gar 

air defense 

bunker 
comn/few/acg/intel 
other 


O00 SIOVUNE GU) bO ao 


Temporary Attribute Real 


P3. PED 


Mine Type (1-11) 


es 
W~) 
© 


De OU 10 U1. OD 


Scatterable Anti-tank mine 
Scatterable Anti-tank mine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Hand-empiaced Anti-tank nine 
Anti-~personnel blast mine 
Anti-personnel blast mine 
Anti-personnel frag mine 

M Anti-personnel frag mine 

G@ Anti-personnel frag mine | 

aymore Anti-personnel frag mine 


BOW OWAUE Wh = 
Cie bere cxeie eee 
MIU ato 


oad, com 
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Beet Explanation 

Wines 6-18 Recess the Anti-tank gine BRL data 
Prom MINLETEH. 

Lenes 19-5 % Access the Anti-personnel mine data 
from GRUNTLETE. This data is in the 
form of kill probabilities and must 
be Monte Carloted against to 


determine casualties. 


CODE 
1 ROUTINE PROB. MINE GIVEN TNK, DET.LO 
D YIELDING EMKILL,EFKILL SMNFKILL, KAY KILL 
3 DEFINE TNK, TYPE, DET. LOC,JO,MYN.TYPE 
AS INTEGER VARIABLES 
4 DEFINE =MKILL, BFKILL, EMNFKILL, KAYKILL,MAYKILL, 
DRAW AS REAL YARIABLES 
5 LET TYPE= P3. FLD (FLD. NO (TNK)) 
6 IP TYPE LT 6.0 ''ANTI-TANK MINES 
7 ‘WE NBED SOME WAY TO DETERMINE JO-VEHICLE TYPES 
3 iF SYS. TIPE (TNA) NE 3 
9 IF SYS.TYPE(TNK) = 1 
10 LET JO = 1 
11 LSE 
12 LET JO = 2 
13 ALWAYS 
14 ALWAYS 
15 LET EMKILL=MINLETH TYPE, JO, DET. LOC, 1 /100. 
16 LET EPKILL=MINLETH (TYPE,JO,DET.LOC (109. 
17 LET BMNFKILL=MINLET (ELBE, $0,027. 166, 3) 7100. 
18 LET KAYKILL=MINLETH (TYPE,JO,DET.LOC,4) /100. 
19 BLSE ‘¢**ANTI-PZRSONNEL MINES 
20 I? TYPE LT 8.0 '*AP-BLAST 
a7 LET EMKILL = 1.0 
PD. LET EFKILL = 1.0 
23 LET EMNFKILL = 1.0 
24 LET KAYKILL = 1.0 
25 ELSE '*AP-FRAG 
26 IP DEFNUM(TNK) = 5*'THE SOLDIER IS STANDING 
| LET JO = 1 '*STANDING 
28 BLSE ''THE SOLDIER IS IN THE PRONE POSTION 
29 L2T JO = 2 '* PRONE 
30 ALWAYS 
31 IF TYPE FQ 11 ''CLAYMORE MINE 
32 LET DET.LOC = INT.F (DET.LOC/10. 0) 
33 IF DET.LOC = 0 
34 ADD 1 TO DET.LOC 
35 ALWAYS 
26 ALWAYS 
37 LET MYN.TYEE = TYPE - 7 
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Peutine EFSDECISION allows the entity and his 
platoon the options cf going to the minefield to attempt a 
Spull througn” or breach, and the option to bypass or lane 
select, whichever is applicable. This routine is called 
BOROk routine FLD.ACT. 

Argument Integer 


A - Pointer to the element being moved. 


FLD- Poitnter to the field in question. 


ZEv2ants Scheduled 


DIVERT (this appendix) 


QUIK.MOVE (this appendix) 


TURN. AROUND (this appendix) 


Global Variable 


FLD.POINTER (1-D) INTEGER 


This i-dimensional array contains the temporary 
Field poimters. This enables the user to 
access the obstacles by using the sequential 
order numbers given the fields on input. 


TRAP.CONTROL #(3-D) REAL (Appendix A) 


Recursive Variable Integer 
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COUNTER 


mb 
tea 


Cont@ins the nu 
increments To get 
through the Obs 
CcCondesc ions. 


er or five . second move 
from the decision ellipse 
cle under the worst of 


i - index for a do loop. 
KNOW. LEVEL 


Contains th 
Bo. fF oo. ‘iy 
known about 


value of the field attribute 
Sis the state or intelligence 


e 
hi 
the obstacle. 


0 No knowledge exists 
: Knowledge exists 


knowledge exists and a lane 
exists 


OBS.FLD 


The temporary field pointer of the obstacle. 


OBS.NUM 


The number of the obstacle to our front. This 
oP alee's 1s gotten from the fieid's sequence on 
1 Put . 


STAT. PLOW 
This variable gives the platoons status of mine 
plows. 

O-no plow available 

1-plow available but not in use 

2-plow péing use 


s=platoon is offsetting 
4W-platoon iS pushing a dead plow tank 


Recursive Variable Real 
DEL.TILUE 


Receives the plow activation delay time fron 
the minefield attribute P9.FLD. 
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DIST. ABAY 


his is the distance to the obstacle from this 
isiem ellipse. 


INTERV 


a constant term that is set so that element 
locations are updated every five seconds during 
a small perticn of the simulation. 


PUSH. FACTOR 


Receives the value or the minefield attribute 
Eye lds the push dead plow speed degradation 
asc EOr. 


SMAJ.OBS 
Receives the value in meters of the semi-major 


oes Of the M@aecri1eld Gllipse to the front. 


Routines Called 


PLW.ALIVE this appendix) 
Temporary Attribute Integer 
BYPASS 


This variable is an argument for Event DIVERT. 
It carries the route number that will cause 
lateral movement. 


DEC . OF aRT 


Indicates whether or not a vehicle is moving 
forward or backward on his route. 


0 Vehicle is moving in order of 
increasing MCP numbers along the 
route. (forward) 

1 Webicle iS moying in order of 
decreasing MCP numbers along the 
route. (backward) 
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EWD.AREA 


The number which identifies <he ending movement 
@ecae for this entity. 


PLD.AKT 


Geode describing the kind of acticn for pending 
2nternal actions. 


FLD.NO 


Name of the field involved in any pending 
sntetmaleaction. 


FORMACODE 


The formation number of the formation to be 
used by the platoon. 


0 Not in formation, vehicle moves 
aiong route without offset. 


HOLD. FORM 


This unit attribute is a storage place, where 
the units formation number for the platoon 
(PORAACODE) can be placed when lateral route 
movement iS appropriate. 


HOME 


TA2S Warrtablie is’ an argument for event DIVERT. 
It carries the MCP number that wili be cause 
lateral movement. 


wei. MCP 


Movement control point number (on the 
designated route) toward which the element is 
now moving. 


0 end of route has been reached 
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NUM. POINTER 


Thais mariable 1S an argument for event 
QUIK. MOVE. * carries the number of the entity 
tO be moved. 


REP.NOMBER 


This variable Sap argument for event 
QUIK.MOVE. It carries the number of iterations 
ef scheduling left for this event to perforn. 


ROUTE 
Indicates the number of the route along which 
the element is travelling. 

0 Not using a route 


SIDE. STEPPER 


This variable is an argument for event DIVERT. 
It carries the number of the entity to be moved 
laterally. 


START.AREA 


The number which identifies the starting 
movement area for this entity. 


TWIST 

This variable is an argument for event 
TURN.AROUND. It carries the number of the 
emritcy tO De tumn@d in the opposite direction. 
TIC .ebD 


Field Type Code 


1 - a mandatory dismount field 

2- a minefiel 

3 - a minefield decision field 

“ = a tank ditch 

5 - a road crater 

6 - a blown bridge (short-wet gap) 

7 - a gap decision field 
Temporary Attribute Real 
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PED. DIST 


Phew cttr@puce Of an entity contains the 
a@isvamce tO a pending field internal action. 


INT .TIAE 


is Wasiable is an aegum@ent fof event 
QUIK.MOVE. It carries the time interval number 
when the next event 1s to be performed. 


Pa! 8 LD (Appendix D) 
P2.PLD (Appendix D) 
P3.EFLD (Appendix D) 
P4Y.FLD (Appendix D) 
P'5... F BD (Appendix D) 
P6..FLD (Appendix D) 
PO SPL (Appendix D) 


P44. TD (Appendix D) 


SAMAJ.FLD 


The semi-major aris length of the elliptical 
fréeia. 


SPD 


The entity's speed at the end of the most 
recent movement update. 
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eC sad 
The X-coordinate of the center of an elliptical 
£i.e8d. 
ee cere 
Bie coo cect Otmene Center Of ah elliptical 

Brief Explanation 

Lines 11-14 Switches the values of HOLD. FORM and 
FORMACODr. This allows the entity to 
pick «wp the route formation if 
applicable. 

Lines 17-20 Checks if this decision ellipse is on 
a bypass around the minefield and 
takes appropriate actions if it is. 

Lines 21-22 Links to the knowledge attribute, 
Poured, of the minefield to the 
frome. 

Lines 23-24 Tumrns the eatity around if he is 
coming back from the minefield. 

Linés 26-28 eilows Che wser to stipulate if a 
D¥pees Or a "bull through" tactic is 
geormg.to besused. 

Lines 31-40 Sets the counter variable to the 


appropriate number of QUIK.MOVE 
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iterations needed to get through the 
minefield. 

Leme 6 «6641 Checks on the status of the plows in 
ene platcen. 

Linas 42-46 Determines if the platoon has no 
knowledge of the minefield or if they 
have an alive plow, and allows then 
to proceed toward the minefield. 

Lines 47-60 Determines if this minefield has a 
lame in it. If it does, it allows 
the entity to move laterally to get 
toeeoat. 

Lines 61-63 Allows the platoon that kaows' the 
minefield exists to bypass the 


minefield. 


CODE 

1 ROUTINE MP.DECISION GIVEN A, FLD 

2 DEPINE A,FLD,OBS.NUM,OBS. FLD, KNOW. LEVEL,COUNTER, 

3 STAT. PLOW,I AS INTEGER VARIABLES 

4 DEFINE DEL. TIME, PUSH. FACTOR,SMAJ.OBS, INTERV, 

5 DIST.AAAY AS REAL VARIABLES 

6 Ler BLD. NO (A)=FLD 

7 LET FLD.AK { ) <P YP. FLD FLD) 

8 LET P&.PLD(FL = ROUTE A) 

9 LEP PS: PLD(FLD)= NEXT.MCP (A) 

10 L&T INTERV = 5 

11 IP HOLD. PORM (A) NE 999 

12 LET FORMACO E (a) =" HOLD. FORM (A) 

13 LET HOLD.FORM (A) = 999 

14 ALWAYS 

15 tte#e eRe L INK TO OBSTACLE KNOWLEDGE ATTRIBUTES tuxe 
16 LET OBS.NUM = INT.F(P3. FLD (FLD) ) 

17 IF OBS.NUM = 

''THIS ELLIPSE IS ON A BYPASS ROUTE-NO OBSTACLE TO FRONT 
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FLD. POINTER (OBS. NUM) 
NT.F(P6.FLD(OBS. FLD) ) 
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ND GIVEN A NOW 
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NE 0.0 '* BYPASS EXISTS 
NTROL(OBS.NUM, ROUTE (A) ,2) = 
NEXT.MCP (A) 
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myc 
jay 
pepe 
‘cml Gal ond oak ALrs Lod om 
r+) a 
< mo 


bitd tire 


LD (OBS. FLD) 
1. PLD (OBS. FLD) 
. FLD(OBS. FLD) 


LD (PLD) -£C. FLD (OBS. FLD m3) 
LD (FLD) -YC. FLD (OBS. FLD) ) ®%2) 


tINTERV+ (DIST. AWAY /SPD (A) ) + 
HF ACTORS SPD (A)))) /IN ERY) 
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ry 


DING STAT. PLOW 
PLOW EO 1 
LD (FLD) ) 
EN A,COUNTER, INTERV 
IN INTERV UNITS 
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5. Routine MP. ENTRY 
Purpose 
Routine MF.ENTRY allows an entity +o take the 
appropriate actions when encountering a minefield. This 


EOutame ws called from routine FLD.ACT. 


Given Arguments Integer 


A - Pointer to the entity that has entered 
the minefield. 


FLD~ Pointer to the freld in question. 


Events Scheduled 


QUIK.MOVE (this appendix) 


Global Variable Real 


TRAF.CONTROL- (3-D) (Appendix A) 


Permanent Attribute Integer 


PLT.COND CVD) 


This attibute of the PLATOON LEADER keeps track 
Ge Bre preeen= adcetion status of the platoon in 
— oe plowing, offsetting, pushing, 
Ce 


Recursive Variable Integer 
BUMP. NUM 


Receives the numper of move increments that 


have been made clearing the appropriate route 
in question. Its value is stored in the 
TRAP.CGNTROL array. 
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COUNTER 


Contains the Number oz five second move 
increments that will take Peace Or a tiis 
entity. This movement update is accomplished 


by scheduling event QUIK.MOVE. 


INCREMENT 


Contains the number of move increments that 
*his entity has to make to keep upd with the 
lead element of his platoon. This naumber 
serves as a flag to determiné 1£ there is 
2 oe eet eg Cleared sovement to our front or if 
Routine AINE.SCHED has to be called. 


KNOW. LEVEL 


Gohtains «the value of the field attribute 
P6 FED. This is the state of intelligence 
Known abcut the obstacle. 


0 No knowledge exists 

2 knowledge exists 

3 knowledge exists and a lane 
exists 


LEG 


Pointer to an element in the platoon of the 
activating entity. (dismounted infantryman) 


OBS.NUM 


Receives the value of the fieid attribute 
Bam.PLD. jj.%This is tHe Sequential id number in 
order of frelid creation. 


Siver. PLOW 


This variable gives the platoons status of 
mine plows. 
O-no plow available 
1-plow avallable but not in use 
2-plow being used 
S-peacoon 15 orfsettin 
4Y-platoon is pushing a dead plow tank 


Recursive Variable Real 
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Cwm fot. CLEAR 


Tits is the cumulative distance clearon a 
BOuce cnareugh j§an obstacle. Mees -ccives “ics 
value from the TRAF.CONTROL array. 


INTERV 


Se Cotecon. <~elrm that is set so that element 
7OGa=zizons are updated every [ive seconds during 
a small pcrtion of the Simulation. 


oF. DET aDAST 


is the distance that a entity will travel 
minefield before it can visualiy detect 
ees in a Minefield. (only used for 
d mines) 


Rouzines Callea 


DROP. PLOW (this appendix) 
SINE.SCHED (this appendix) 
PLW.ALIVE (this appendix) 
WITHDRAW (this appendix) 
Set 
PLT.UNIT (1=D) 
This set is owned by the permanent entit 
PLATOON LEADER. fm  Gonteains wthe list o 
temporary entities owned by this platoon. 
Temporary Attribute Integer 
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Ave. DEAD 


Indicates whether the entity is alive or dead. 


alive 
1 dead 
2 alive mounted in carrier. 


FLD.AKT 


Code describing the kind of action for pending 
ieee l Mad ectiOns. 


FLD. FORK 


meow eunpit attribute gives the entity che 
ability to change formations when encountering 
an obstacle. 


FLD.NO 


Name of the field involved in any pending 
intennal action. 


MY.STATE 


The primary ccntroi variable for initiating and 
stopping movement. 


In position, do not move. 

wot sca] to move, do a route 
select and start to move. 
Continue movement along a 
pepe only selected route. 

to aueer ene ne route. 

Next position has been reached, 
So Stop. . 

Pinal position has been _reached, 
never move again. 


No = © 


WM U2 


NAM. FUD 


This is the sequential id number in order of 
Taseld Gr eation. 


NOM. POINTER 


This variable is am argument for event 
QUIK.MOVE. It carries the number of the 
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entity tc be moved. 


PLiT 


The number of the platoon to which the entity 
belongs. 


REP. NUMBER 


Meee Wetsadte iS an argudent Or event 
QUIK.MOVE. It carries the number of iterations 
of scheduling left ror this event to perforn. 


ROUTE 


Indicates the number of the route aleng which 
+he element is travelling. 


0 Not using a route 


tH) i 


Mails mepresents the general class or the 
System of the entity. 


Tanks 

mounted infantry 
dismounted infantry 
Artillery 

Air 

Air defense 

bunker 
Commn/few/acg/intel 
other 


W ONAN E WIN) = 


TBUMP.NUM 


Poise geclitoutegailows the enzity to move 
In a very detailed manner as a member of his 
platoon when in an obstacle field. 


Tree. oD 


Field Type Code. 


1 - a mandatory dismount field 
. 2- a minefiel a 

3 - a minefield decision field 

G - a tank ditc 

5 = a Eoad Crater 
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Oe obloun bridge ({Short-wet gap) 
(o> agar cecision fiela 


Temporary Attribute Real 


PLOCLNT. DIST 


fis agers bute of an erie Ly contains the 
distance +o a pending field internal action. 


PSPRED .PAC 


Mies Whit attribute gives the entity the 
aDelit Led to slow down because or 
obstacie encounter. 


INT. TIME 


Toss wWariable 1S an argument for event 
QUIK.MOVE. It carries the time interval number 
when the next event is to be performed. 


P1.FLD 


The activation level of the minefield. 


0 Wot vaictavated 
tl es Activated patterned minefield 
# of mines Activated sSscatterable minefield 


P3.FLD (Appendix D) 
P6.FLD (Appendix D) 
P7.PLD 


This minefield attribute contains the lane 
formation number. 


P8.FLD 


Lane speed factor through a minefield. 
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P10.FLD 


Plow speed factor while activated in a 
minefield. 


P12.FLD 


The minefield detection distance. 


SAMAJ.FLD 


‘22 ina 4xis length of the elliptical 
E31 xe Ue 


Srey 


The entity's speed at the end of the most 
recent novement update. 


Brief Explanation 

Lines 18-21 Tests to determine if this minefield 
is activated yer. If it is not, the 
entity is allowed free access through 
the minefield. 

Eames 22-30 Updates the entire platoon's 
ieeetien, s® that the effects ofa 
Anti-personnel frag ine can can be 
Simulated. The distance to a mine 
encounter is also attained. 

Lames S1-35 Checks to see if the bull through is 
an appropriate tactic and transfers 


the logic flow to the no knowledge 
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iImiyes 36-57 


Bues 3@G—82 


Lines 43 


Lines 44-54 


Lines 48-52 


Lines 58-856 


Lines 59-64 


section of the Routine. 

The eneat y takes the actions 
appropriate when he does not know the 
Minefield exists. 

If the increment is larger than one, 
this means thecteovhere exists a 
paztial lane. The entity 1s given 
this safe distance to travel. 

A distance to mine encounter is 
obtained. 

Determines 12 the entity 1s going to 
hit the next mine or visually detect 
imei S tis 

Keeps tne bull through as a separate 
tactic and does not allow the 
knowledge of the obstacle to effect 
the entity's movement. 

Performs the actions for an entity 
when he knows the minefield exists. 
If this route is a lane through the 
minefield, The formation of the 
entity is changed to a column, its 


speed is degraded, and it is allowed 
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COD: 


al 


COO Wd NOU FWN- 


£o move through the minerield withouz 


detonating mines. 


Pea 5 Checks on the status of the platoon's 
pmo Ws. 

Lines 66-86 Deter@ines if the platoon is going to 
breach the minefield or to go back to 
tae decision ellipses ia order to 
bypass the obstacle. 

Lines 67-78 Allows the entity to go safely over 
time p@etiaily cieared iane. The 
entity's speed is degraded and his 
formation is changed to column. 

Lines 74-77 The speed degradation depends on the 
plowing status of the platoon. 

Lines 80-84 This entity's plow is being activated 
and the platoon is getting in the 
breach formation. 

ROUTINE MP. ENTRY GIVEW A,FLD 
DEFINE ete AT. PLOW, 


INC REMENT,CO 


KNOW. LEVEL, BUMP. NUM OBS.N 
UNTER, LEG A BR 


S INTEGS 


DEFINE CUM. DIST.CLEAR, MF.DET. SST, INTER 


AS REAL VARIABLES 
SUBSTITUTE TEESE 
LET Tar .CONTROL 
LST TRAP. CONTROL 


4 LINES FOR MATRIX 
OBS.NUM, ROUTE A 
OBS.NUM, ,ROUTE(A) 53 

CUM. DIST.CLEAR+FLD. 


UPDATE 
= ROUTE (A) 


INT.DIST (A) 


a 
anh © 


~~ 


LET TRAF.CONTROL(OBS. NUM,ROUTE(A) ,4) = 


LET PRAF .CONTROL (OBS. NUM,ROUTE(A) ,5) = BU 


LET PLD.NO(A) 


Bee ae Soa 
NUM+ 
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IF PLT.COND(PLT(a)) = 2 
stg kee PSPEED.FAC(A) = P10. FLD(FLD) 
LET FSPEED.FAC(A) = P8.FLD(FLD) 
ALWAYS 
RETURN 
OTHERWISE 1 DROB (ACTIVATE THE PLOW 
CALL DROP.PLOW GIVEN A,FLD 
LET TBUMP.NUM(A) = BUMP. NUM+1 
MATRIX. UPDATE 
RETURN 
OTHERWISE ''GO BACKWARDS TOWARD DECISION FIELD 
CALL WITHDRAW GIVEN A 
RETURN 
END 
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Rouztine DROP. PLOW simulates the activation of mine 
PHeows £0r the a@pproptiate platoon.in a minefield. This 
routine is called from routines MF.ENTRY and MP.INTERNAL. 


Given Arguments Integer 


ct 


5B) = (8@8oves co the entity that 1S “@ropping its 


plow. 
FLD- Pointer to the field in question. 


Events Scheduled 


HALT (this appendix) 


STAND.TO (this appendix) 


Permanent Attribute Integer 
PLT.COND (1-D) 


This attibute of the PLATOON LEADER keeps track 


of the present action status of the platoon in 
= Ny lt ll a plowing, offsetting, pushing, 
@ tC 


Recursive Variable Integer 
TNK 


Pointer to an element in the platoon of the 
activating entity. 


Routines Called 


MINE.SCHED (this appendix) 
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PLT.UNIT (1-D) 


This set is owned by the permanent entity 
platoon leader, ih scontatns the list “of 
temporary entities owned by this platoon. 


Temporary Attribute Integer 


ALIVE.DSAD 


Indicates whether the entity is alive or dead. 


0 Alive 
1 Dead 
2 Alive mounted in carrier. 


BAGGED.BOY 


This variable 1S an argument for event 
STAND.TO. It carries the number of the entity 
to be moved. 


FLD. FORM 


Bars “wnat attribute gives the entit the 
ability to change formations when encountering 
an obstacle. 


PLD.O 


Name of the field involved in any pending 
internal action. 


ag by 


The number of the platoon to which the entity 
belongs. 


SLOW. DOWN 


This variable is an argument for event HALT. 
Tt carries the nu@ber of the entity to be 
stopped. 
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Tempo 


lacy “ke@esibute Real 


iS 


tay 


BD. kC 


This | unit attribute gives the entity the 
ate tO slow down because of obstacle 
encounter. 


P?T.FLD 


This sinefield attribute contains the lane 
formation number. 


P9eFLD 


This minefield attribute contains the plow 
activation delay time. 


P1i0% ep 


This minefield attribute contains the plow 
speed factor. 


Brief Explanation 

Lines 3-13 Stops the platoon for a certain 
period of time, degrades their speed 
Iipsereer to plow, and scheduies a 
start up some time in the future. 

Lunes 7-9 Only degrades the speed for vehicles 
in the minefield. 

Lines 11-13 Changes the activating entity's 


formation to a breach column and 
obtains a distance to next mine 


encounter. 
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CODE 


hh) NE 2, DO 


5 
B 
TNK IN 


P9.FLD(FLD) UNITS 


FLD 


D 
K 
ia 

.F (P7.PLD(FLD)) 


iS 
2 


pac 
eae 
ED GIVEN 8B, 


{ N 

E 
PLT 

LD. FORM (B) 


D 

x 

S 
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MINE.SC 


= 
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CS eK em 
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7. Routine WITHDRAN 
Durpose 
Routine WITHDRAW stops, turns around, and starts the 
Blatoon up again. This routine is called from routines 
OP. ENTRY and MP.INTERNAL. 
Given Arguments Integer 


B - Pointer to the entity that is withdrawing. 


Events Scheduled 


HALT {this appendix) 

STAND.TO (this appendix) 

TURN.AROUND (this appendix) 
Recursive Variable Integer 

INK 


Petnees to an element in the platoon of the 
activating entity. 


set 
PLT .ONZT (1-D) 
This set is owned by the permanent entity 
Dilagoon , leader, Piawcomrcares tne list o£ 
temporary entities owned by this platoon. 
Temporary Attribute Integer 


ALIVE. DEAD 


Indicates whether tne entity 15 alive or dead. 


0 Alive 
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1 Dead 


e Alive mounted in carrier. 
BAGGED.BOY 
This variable is an argument for event 


SHEL AIND iO". It carries the number of the entity 
to be moved. 


DIAC SONG RT 


Indicates whether or not a vehicle is moving 
forward or backward on his route. 

0 Vehicle is moving inorder of 
increasing MCP numbers along the 
route. (forward 

1 Vehicle iS @eving inorder of 


decreasing MCP numbers along the 
route. (backward) 


oND.AREA 


The number which identifies the ending movement 
abee f£0£ whis entity. 


PET 


The number of the platoon to which tae 
entity belongs. 


SLOW. DOWN 


This variable is an argument for event HALT. 
It carries the number of the entity to be 
stopped. 


START. AREA 


The number which identifies the starting 
movement area for this entity. 


TWIST 


This variable is an argument for event 
TURN.AROUND. * carries the number of the 
entity to be turned In the opposite direction. 
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fe@ponary Attribute Real 
meD. INT. DIST 


Mies watt ribuce of an entity contains the 
Gee-anec ©O a pending field internal action. 


Beie® Explanation 

nes 3-19 Turns around the vehicles in the 
platoon that are moving rorward. 

Lines 6-8 Stops, turns around, and starts the 


appropriate entity inthe next five 


seconds. 
CODE 
1 ROUTINE WITHDRAW GIVEN B 
2 DEFINE B,TNK AS INTEGER VARIABLES 
3 IF DIRC ON. aT (B) EQ 0 
rt FOR EVERY TNK IN PLT UNIT (PLT (B) 
5 WITH ALIVE.DEAD(TNK) NE 2, DO 
6 SCHEDULE A HALT GIVEN TNK NOW 
7 SCHEDULE A TURN. AROUND GIVEN TNK IN 4.S UNITS 
8 SCHEDULE A STAND.TO GIVEN TNK IN 5 UNITS 
g LET FPLD.INT.DIST(TNK) = RINF.C 
10 LOOP 
11. ALWAYS 
12 RETURN 
13. END 
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Routine MF.INTERNAL allows an entity to take the 
appropriate internal actions in a minefield. This routine 
He cambed freoW droweene FLD.ACT. 

Given Arguments Integer 

A 


POincem to the entity that activated the 
Wenetreid paternnal action. 


Global Variable Real 


TRAF.CONT&OL (3-D) (Appendix A) 


Permanent Attribute Integer 
PLT.COND (1-D) 


This attibute of the PLATOON LEADER keeps track 
or the present action status of the platoon in 
yey t8* Ses plowing, offsetting, pushing, 
Se C0 


Recursive Variable Integer 
BUMP. NUM 


Receives the number of sove increments that 
have been made clearing the appropriate route 
in question. Its value 1S stored in the 
TRAP.CONTROL array. 


FLD- Pointer to the field in question. 
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INCREMENT 


Contains the number of move increments that 
thes entity has to make to keep ae with the 
lead element of his platoon. This number 
Serves as2 flag to determine if there is 
Le weg nang Cicared movement to our front or if 
routine MINE.SCHED has to be called. 


KNCW. LEVEL 


Seiteeeice ohewevalye of the field attribute 
P6.FLD. This is the state of intelligence 
known abcut the obstacle. 


0 No knowledge exists 

2 knowledge exists 

3 knowledge exists and a lane 
ex2Sts 


OBS.NOUM 


Receives the value of the field attribute 
PAM.FLD. This 1s the sequential id number in 
order of field création. 


St AT... PLO 


This variable gives the platoon's status of 
mine plows. 


O-no plow available 

I-plow available but not in use 
2-plow being used 

3-platoon 1S offsetting 

4-platoon is pushing a dead plow tank 


TAP.FPORA 


Contains the highest formation number attained 
by the entity's platoon. 

TH A 

Pointer to an element in the piatoon of the 


getavacing entity. 


Recursive Variable Real 
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CUM .DIST.CLEAR 


This is the cumulative distance clear on a 
BOUwe through an obstacle. It receives its 
value from tne TRAF.CONTROL array. 


DRAW 


Contains the value of a random number froma 
woe corea(0,1) «ei straibution. 


MOV.DIST 


The distance that routine MOMENTUM returns. 
This is the distance to the lead tank in the 
platoon. 


Routines Cailed 


it 


DROP. PLOW (this appendix) 


HI DER 


A routine used to determine the micro-terrain 
elevation for a selected element. 


MINE.SCHED (this appendix) 
4OMENTOM (this appendix) 
PLH.LLIVE (this appendix) 
POP.A.MIQE (this apperdix) 
WITHDRAW (this appendix) 
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PLT. UNTT ‘Ei 5) 


This set is owned by the permanent entity 
PLATOON LEADER. Peco ltai hs tne I3sc Of 
temporary entities owned by this platoon. 


Temporary Attribute Integer 
DEFNUM 


The current position or activity of an element. 


full defilade 

turret defilade 

mering adefialade . 

half vehicle defilade . 

moving (derilade determined by the 
terrain model) 

reached final area in movement 


OO NE Wh 


FLD. FORM 


tes Unit ~attrabute. ives the entity the 
= Saber he to change formations when encountering 
an obstacle. 


FLD.NO 


Name of the field involved in any pending 
enfernel action. 


KK ILL 
Indicates whether an entity has sustained a 
CGiees-rophac kisll. 


Q No 
1 yes 


MKILL 


Indicates whether an entity has sustained a 
Sepalicy kild. 


0 No 
1 yes 
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mY .oTa as 


Mime pe2maty control Wariable for initiating and 
topping movement. 


In position, do not move. 
First call to move, do a route 
select and start to move. 
Continue movement along a 


Bae ee selected route. 
top aiong the route. 

Next position has been reached, 
so Stop. 

Final position has been reached, 
never move again. 


Mm €W wh —O 


NAM. FLD 


Mois 2S the sequential id number in order of 
Fneld crieation. 


PLOW.COND 
This unit attribute gives the tank the ability 
to nave a mine plow characteristic. 
O-no plow available 
1-plow available but not in use 
2-plow being use 


3-lead vehicle in offset 
G-tank that 1s pushing dead plow tank 


PLT 


The number of the platoon to which the entity 
belongs. 


ROUTE 
Indicates the number of the route along which 
*he element is travelling. 

0 Not using a route 


S¥PSeTIPE 


nis represents the general class of the 
system of the entity. 
tanks 


1 
i mounted infantry. 
3 dismounted infantry 
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4 artillery 
5 air 
6 air defense 
u bunker 
8 conm/ew/acgq/intel 
9 other 
TBUAP .NUM 


This unit attribute allows the entity to nove 


in a very detailed manner as a member of his 
platoon when in an obstacle field. 


Temporary Attribute Real 


PLD. Im DIST 


Pies ee tribute of an entity contains the 
distance to a pending field internal action. 
FS PEED.FAC 


Pies Woe attribute gives the entity the 
ability to slow down because of an obstacle 
encounter. 


PS. 25D 


Mine Type (1-11) 


Scatterable Anti-tank mine 
Scatterable Anti-tank mine 
Hand-emplaced Anti-tank nine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Anti-personnel blast mine 
Anti-personnel blast mine 
Anti-personnel frag mine 

M Anti-personnel frag mine 

4 Soe po recnece frag mine. 
aymore Anti-personnel frag mine 


4 
~J 
© 


=O0O ONAN ES WP = 

Ore F283 Se Ge Ge oe Fe 5 

tb IO ad PO ad od a U1 
Se ANE OUl Or 


— 


Powe LD 


Probability of pushing a dead plow tank. 
M-=Fo- PEL) =.9FESEt probability 
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Brief 


Lines 


Lines 


Lines 


Pips D 


Knowledge level of this minefield. 


¢) No knowledge exists. 

1 No 11"S68 the exists, 
Will see t 
Mine goes off. 

2 Knowledge exists 

3 Knowledge exists and 
exists. 


Poe D 


the entity 


e minefield before 4a 


a lane 


This gagmefield attribute contains the lane 


formation number. 


Pi. 


Pushing the dead plow speed factor. 


Explanation 


VW5= 29 The dismounted iafantry entity 


detonates a mine and if 


a new distance to the 


detonation is obtained. 


he survives, 


next mine 


POR EL Changes the knowledge flag so that 


the "bull through" option will be 


played. 


31-48 Simulates the no Knowledge exists 


state of this ninefield. 
32-34 Detonates a mine for 


entity. 


x 
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Eiges 35-37 Only changes the knowledge state when 
1+ needs to be changed. This also 
serves as a check to make sure the 
"bull through" entity does not change 
the knowledge state. 

Lines 39-47 ir. ehe platoon has a plow it will 
activate it, otherwise the platoon 
Will turn around and go back to the 
decision ellipse to bypass around 
this minefield. 

Lines 49-137 Performs the appropriate internal 
actions when the minefield is known 
CO e@lst. 

Lines 50-53 If there is now a lane on this route, 
the rest of the platoon elements move 
free, undamaged. i. 

Lines 54-69 If there is any cleared distance in 
front of an entity, this distance is 
travelled first. 

Liane 71 Checks the status of the platoon 


plows. 
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Lines 73-76 


Lines 77-81 


Lines 83-86 


Lines 87-89 


Lines 90-94 


Performs certain actions when a 
platoon has an alive plow. 

If the platoon is already plowing, 
this lead plow tank will receive a 
distance to the next minefield 
internal action (mine encounter), and 
will continue to plow. 

If the platoon has not been plowing 
but has a plow or plows alive, they 
Will now be activated. 

The platoon had an alive plow on 
entry of the minefield, but it is now 
dead. The platoon will now withdraw 
and take a bypass around the this 
Sanches 

Zt the “bull th@eugh’® <“actic is 
appropriate, the platoon will begin 
on an offset sequence. 

If the platoon has offset or pushed 
the dead plow tank before and the 
pusher tank is dead (if applicable), 
then an offset sequence is started or 


continued. 
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Lines 95-134 


Lines 97-102 


Ceaes 103-108 


Lines 109-114 


Lines 115-132 


Lines 129-131 


If the platoon had been plowing and 
the plow tanks are dead, the platoon 
has the option to)60C6Creclther©6 6€offset 
around the dead plow or push The dead 
plow tank. 

This entity will push the dead plow 
tank. 

Changes the formation of the entire 
platoon in this minefield for a first 
time offset. 

Upgrades the speed of the entity to 
the maximum Allowed by the terrain 
and it reassures that This entity is 
the lead element of we platoon. A 
mine detonation also occurs. 

Offsets the rest of the platoon 
elements if the activating entity is 
at least @ wobidity kill. 

If this is a patterned minefield and 
atank has died in this mine beit, 
the other tanks in the activating 
entity's platoon must heel go 


through this same belt. 
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Lines 135-137 Obtain a new mine encounter distance 


and update the TRAF.CONTROL array. 


CODE 
1 ROUTINE MF.INTERNAL GIVEN A 
2 DEFINE A, PLD, KNOW. LEVEL BUMP .NUM,OBS.NOM . PLOW 
3 TACRESENT,TNK, TAP. A$ INTEGER VARIABLES 
4 DEFINE CUM. DIST. CLEAR, DRAW, nO Dist 
AS REAL VARIABLE 
5 SUBSTITUTE THESE 3 LINES FOR MATRIX, UPDATE 
6 ET TRAF.CONTROL(OBS. NUM, ROUTE (A) 3) 
CUM.DIST. CLEAR+ FLD. INT.DIST(A) 
7 LET TRAP.CONTROL(OBS. NUM ROUTE (A) ,4) 
PLD.INT. -DIST (A) 
8 LET TRAF. CONTROL (OBS. NUM, ROUTE(A) ,5) = BUMP.NUM+ 
9 L2T PLD = PLD o (BY 
16 Lt KNOW. LEVEL = TNT. TAF (Ps. . FLD (FLD) ) 
11 LET OBS.NUM = NAM.F 
2 Le BUND. NUM=INT.P (TRAP. CONTROL (OBS. .NUM, ROUTE (A) »5) 
13. LET CUM.DIST.CLEAR= TRAF.CONTROL (OBS. NUM, ROUTE (A), 3 
18 LET INCREMENT = BUMP.NUM - TBUMP.NUM(A) 
15 IF SY¥S.TYPE(A) = 3 '"*DISMOUNTED INFANTRY 
16 CALL POP.A.MINE GIVEN A 
17 IP RAILL(A) NE 1 {24 SOLDIER HIT IS DEAD 
18 CALL MINE.SCHED GIVEN A, FLD 
19 ALWAYS 
20 RETURN 
21 OTHERWISE 
22 IF TRA?.CONTROL (OBS. NUM,ROUTE(A),2) = 0.0 OR 
23 TRAP. CONTROL (05S. NUM, ROUTE (A) 2) = 1111.0 
24 IF TRAF.CONTROL (OBS. NOM ,AOUTE(A),2) = 0.0 
25 LET KNOW. LEVEL = 
26 ELSE 
5 | LET KNOW. LEVEL = 1 
28 ALWAYS 
29 LET TRAP.CONTROL (OBS. NUM, ROUTE(A),2) = 5555.0 
30 ALWAYS 
31 IF KNOW.L2VEL LZ 1 «'NO KNOWLEDGE EXISTS 
Ev, IF KNOW. LEVEL L EQ 0 
33 Ghia POR. NE (A) 
34 ALWAYS 
35 IP P6.PLD(FLD) LT 2 
36 LET P6.PLD(FLD) = 2 '' KNOWLEDGE EXISTS 
37 ALWAYS 
38 IF TRAP.CONTROL (OBS.NUM,ROUTE(A),2) NE 5555.0 
''™DROP PLOW OR GO BACK 
39 CALL PLW.ALIVE GIVEN A YIELDING STAT. PLOW 
40 IF STAT.PLOW EQ 1 '*DROP/ACTIVATE THE PLOW 
41 CALL DROP. PLOW GIVEN A,FLD 
42 LET TBUMP.NOM(A) = BUMP. NUM+1 
43 MATRIX. UPDATE 
4 i RETURN 
U5 OTHERWISE *'GO BACKWARDS TOWARD DECISION FIELD 
46 CALL WITHDRAW GIVEN A 
47 RETURN 
48 OTHERWISE ‘''BULL-THRU 
4u9 ALWAYS ‘' KNOWLEDGE EXISTS ABOUT THE MINEFIELD 
50 IF TRAP CONTROL (OBS .NUM,ROUTE(A) , 3) EQ RINF.C 
5 1 LET FLD.INT.DIST(A) = 
TRAP. CONTROL (OBS.NUM,ROUTE (A) ,3) 
52 RETURN 
53 ALWAYS 


247 





= 2 mMmOOO DOGCOOOOVWOMW WOO OWOWOW WO O®OMOOO®D OOOO ~j~II~ III I II INANANAANAAADH OM NIMH 
KN —mOwWOsy DMNSWN2OWOD WYO NEWN |= OVOOWAMNES WNH2OVMOWDNE WN smOWDWINMNEWNAMOWO O~I DANES 


a at ot 3 = eed ceed od od etd aed od 


Ir PNCRESEST. Gr 0 
IF INCREMENT np 1 


Let ae eae DIS af tee 
RAF.CONTROL (OBS. NUM,ROUTE (A) ,4) 


SE 

CALL MOMENTUM GIVEN A,BUMP.NUM 
YIELDING MOV.DIST 

LET FLD.INT.DIST(A) = MOV.DIST 

ALWAYS 

LET TBOMP. “HUM (A) = BUMP. NUM 

POR EVERY TNK geet -UNIT (PLT A) ). 

SYS.TYPE ) NE 3, DO 

IF PLD. -EORM (THK) | GT TMD. FORM 


ts 


DEt TMP .FORs FLD. FORM (TNK) 
ALWAYS 
LOOP 
LED © LD.FORM(A) = TAP. FORM 
RETURN 
OTHERWISE 


CALL PLWOALIVE | GIVEN A YIELDING STAT. PLOW 
TF DL? COND 7 (PL A)) QO 2 


CALL MINE GIVEN A, FLD 
LET TBUMP. NUM (A) = BUMP. NUM+1 
ELSE ''TO DROP PLOW 
C ROP. PLOW GIVEN A,FLD 
LET TBUMD.NUM(A) = BUMP.NUM+1 
ALWAY 
MATRIX. UPDATE 
RETUR 
OTHERWISE ''THE PLOWS ARE DEAD 
IF PLT.COND(PLT(A) ) EQ 1 
''GO BACKWARDS TOWARD DECISION FIELD 
CALL WITHDRAW GIVEN A 
RETURN 
OTHERWISE 
IF PLT.CON ND (BLT (A) ) EQ 0 '*BULL-THRU CASE 
GO TO 'OFFSE 
OTHERWISE 
IF PrBaaceD BET SML GE 3 
PUSHED OR OFPPSET BEFORE 
STAT.PLOW LE 3 
'™PUSHER OR LEAD TANK DEAD 
GO TO ‘OFFSET! 
OTHERWISE 
ALWAYS an ioeee OR LEAD TANK STILL ALIVE 
IP PLT COND (PLT ay) £0 2 
‘THAD BEEN PLOWING BUT PLOW DIED 
LET DRAW = UNIFORM.F(0.,1.,7 
IP DRAW LE P5S.PLD 
''PUSH THE DEAD PLOW TANK 
LET PSPEED.FAC (A) _= P11. PLD (FLD) 
LET PLOW.COND(A) = 4 
LET DEENOM (A) 7 = 4 pr ign CALL HIDER(A) 
LET PLT.COND (PLT (a)) = 
SLSE) ''OFFSET AROUND BAD PLOW TANK 
FOR EVERY TNK IN PLT.UNIT (PLT (A)) 
WITH Si8. TYPE (TNK) 3, DO 
IF PLD. NO (TN K) ,£Q FLD 
LET FL S(TNK) = 
FP (P7.FPLD(FLD)) +1 
ALWAYS 
LOOP 
'‘OFPSET! LET PSPEED. FAC (8) = 319 


LET PLOW. COND (A) 
IP PLT.COND(P LT ( 
''NOT BOLL-THRU CASE 
CALL POP. A. MINE (A) 
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9. Woutine MP.EXIT 

Purpose 

ROUtine MPF.EXIT performs the tlinefield exit actions 
for the activating/moving entity. This routine is called 
fre@ routine PRD.ACT. 

Given Arguments Integer 


A 


Pointer to the entity that activated the 
einetveld internal action. 


Global Variable Real 


TRAF.CONTROL (3-D) (Appendix A) 


Permanent Attribute Integer 
PLT.COND (1-D) 


This attibute of the PLATOON LEADER keeps track 
of the present action status of the platoon in 
Bay eee a (eit plowing, offsetting, pushing, 
<4 ce 


Recursive Variable Integer 


FLD- Pointer to the field in question. 


OBS. NUM 


Receives the value of the field attribute 
NAM.FLD. This is the sequential id number in 
Gea@er Of raéid ereation. 


Routines Called 
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HIDER 


A Routine used to determine the micro-terrain 
elevation for a selected element. 


T2mporary Attzibute Integer 
DEFNOM 


The current positicn or activity of an element. 


full defilade 

turret defilade 

firing defilade 

half vehicle defilade 

moving (defilade determined by 
the terrain model) 

Reached final area in movement 


OV UNE Wh — 


DERKC.O8. RT 


Indicates whether or not a vehicle iS moving 
forward or backward on his route. 


0 Vehicle is moving in order of 
increasing MCF numbers along the 
route. (forward) 

1 Vehicle is moving in order of 
decreasing MCP numbers along the 
route. (backward) 


FLD. FORM 


This unit attribute gives the entity the 
ability to change formations when encountering 
an obstacle. 


PLD.NO 


Name of the field involved in any pending 
internal dction. 


NAM. FLD 


This is the sequential id number in order of 
field creation. 
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PLOW.COND 


This unit attribute gives the tank the ability 
to have a mine plow characteristic. 


O-no plow available 

T-plow availaple but not in use 
2-plow being used. 

3-lead vehicle in offset 

G-tank that is pushing dead plow tank 


PLT 


The number of the platoon to which the entity 
belcngs. 


ROUTE 


Indicates «he number of the route along which 
the element is travelling. 


0 Not using a@ route 


Si, sere a 


This represents the general class of the system 
of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

air 

air defense 

bunker 
comm/few/acg/intel 
other 


WO~YWHUIE WIth) = 


TBUMP. NOS 


This unit attribute allows the entity to move 
in a very detailed manner as a member of his 
platoon when in an obstacle field. 


Temporary Attribute Real 
PS PEED.F A&C 


This unit attribute gives the entity the 
ability to slow down because of obstacle 
encounter. 


Zo2 





Brief 


Lines 


Lines 


Lines 


Lines 


PI.FLD 


Mas accusation lewel of the @inefield. 


0 Not activated 
Activated patterned minefield 


1 
* of mines Activated Scatterable minefield 


PO Pep 


Knowledge level of this minefield. 


0 no knowledge exists 
4 Picea dae erase and a lane 
exists. 

Explanation 

3>5 If the entity is dismounted infantry, 
do. nemhang. 

9= 18 Updates the TRAF.CONTROL array for 
this cleared lane and lets’ others 
Know that a lane exists on this route 
through the minefield. 

10-12 Does not let the knowledge level 
change if the entity has not hit or 
seen a mine. 

13-15 Prevents TRAF.CONTROL array changes 


when the minefield is not activated 


yet. 
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CODE 


MNEWNsODWO~WNIE WN HOW OWNS Wh — 


BDO BD BRO RDI A) ed ek ae ek et et et 2 et 


Lines 16-19 If the entity was the push tank or 


the lead element, then this status of 


the entity no longer holds. 


Lanes 21-23 Re-~initializes changed entity 
attributes. 
ROUTIWVZ MF.EXIT GIVER A 
DEFINE A,FrLD,OBS.NUM AS INTEGER VARIABLES 
EP SiS.9FPS (8) = 3 **DISMOUNTED INFANTRY 
RETORN 
OTHERWISE 
LET PLD = ee i 
LET OBS.NUM = NAN.FLD (FLD) 
LET FSPEED.FAC(A) = 1.0 
IF 2 a en, = Q 
i? THUGSE.a FA de GT 1 
Dar P6sFLD (FLD) = 3 
ALWAYS 
ify. BeD(FED) WE 0.0 "ACTIVE SWMEFIELD 
LET TRAP.CONTROL(OBS.NUM,ROUTE(A) ,3) = RINF.C 
ALWAYS 
iF Ae ler ark GT 1 
LET DEFNU AM = 5 '*MOVING'* CALL HIDER (A) 
LET PLOW.COND(A) = O Z 
ALWAYS 
ALWAYS 
LET naan aaa tk = 0 
LET TBUMP. NOM ( } = Q 
LET PLT.COND(PLT(A)) = QO 
RETURN 
END 
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Peent HAET stops the moving entity. This event is 
important because it allows the user to get out of the 
FLD.ACT and MOVE routines. This event is scheduled from 
routines DROP.PLOW, WITHDRAW, GAP.ENTRY, and GAP.INTERNAL. 

Given Arguments Integer 


B - The pointer to the entity that has 
activated this stop event. 


Temporary Attribute Integer 
AVY .STATE 


The primary control variable for initiating and 
stopping movement. 


In position, do not move. 

EArSst ca@ilt to-move, do a route 
select and start to move. 
Continue novement along a 
See ee | selected route. 

top along the route. 

Next position has been reached, 
so stop... 

Final position has been reached, 
never move again. 


Mm Fw YO AO 


SLOW. DOWN 


This variable is an argument for event HALT. 
It carries the number of the entity to be 
stopped. 


Brief Explanation 
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CODE 


IN Woh 


lones 1-5 Changes the MV.STATE 
that it will slow 


moving. 


BVENT HALT GIVEN B 

DEFINE B AS AN INTEGER VARIABLE 
ET MV.STATE(B) = 3 

ETURN 

rf 


tyre 
On 


250 


of the entity so 


down 


and 


stop 





—= a eee ee ae eee — =F eee Se Se 


Syent TURNW.ARCOUND turns the entity around in the 
Seposite direction of present ‘travel. This event is 
scheduled from Routines MF.DECISION, WITHDRAW, GAP.DECISION, 
GAP.ENTRY, and from event HEAVY.JUNK. 

Given Arguments Integer 


8 - The pointer to the entity that is going 
to tuUma.<around. 


Recursive Variable Integer 
TMP.AREA 


This Variable stores the value of the 
STATE.AREA, so that the values of START.AREA 
and END. AREA can be switched. 


Temporary Attribute Integer 
END.AREA 


The number which identifies the ending 
movement area for this entity. 


KK ILL 
Indicates whether an entity has sustained 


a catastrophic kill. 


0 No 
1 yes 


MK ILL 


Indicates whether an entity has sustained 
2 pobelity Kall. 


9) No 
1 yes 
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CODE 


WO NAN E Why — 


ol ART AREA 


The number which identifies the starting 
movement area for this entity. 


ey iSsT 
This variable 1S an atgument for event 
TURN. AROUND. It carries the number of the 


efiti.yY cOmbDe turned in the cpposite direction. 


Brief Explanation 


Lines 


3S Switches the START.AREA and END.AREA 


Gt ene alive entity in guestion. 


SVENT TURN.AROUND GIVEN B 
DEPINE B,TMP.AREA AS INTEGER VARIABLES 
IF KKILL Pl NE 1 AND ees NE 
Lia TA EA = aE Wen an ) 
LET START. AREA ( = END. AKEA (B) 
LET END. AREA(B) = TMP.AREA, 
ALWAYS 
RETURN 
END 
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svent STAND.TO starts the activating entity moving 
again. This event is scheduled from routines. DROP.PLOW, 
WITHDRAH, and GAP.INTERNAL. It is also scheduled from 
events GAP.BREACH, HEAVY.JUNK, and GAP.JOCK. 

Given Argument Integer 


B - @be metnterc to the entity that is going 
tO Start moving again. 


Temporary Attribute Integer 
BAGGED.BOY 
This variable PS) Jan argument for Event 
STAND.TO. ~ carries the number of the entity 


to be moved. 


KKILL 
Indicates whether an entity has sustained 
® cataar sopnie Kill. 


0 no 
1 yes 


AK ILL 


Indicates whether an entity has sustained 
f Sobadnty kall. 


0 no 
1 yes 


oY .STATE 
The primary control variable for initiating and 
stopping movement. 

0 In position, do not move. 


20 





CODE 


WOMOAANIE Wh — 


so stop. 


Ut £0 hh —_ 


best acall to move, do a route 
select and start to move. 
Cencianue movement aloag a 


reviousiy selected route. 
Stop aiong the route. 
Nex® position has been reached, 


Final position has been reached, 


hever move again. 


Temporary Attribute Real 


SPD 


The entity's speed at the 


recent movement update. 


’. SED 


end of the most 


The simulation time at which the most recent 


movement update ended. The 


last set. 


Brief Explanation 
Lease 3-7 Starts the entity 


from a standstill. 


ZVENT STAND.TO GIVEN B 
DEFINE B AS AN INTEGER VARIABLE 
1? KILL (3) NE 1 AND MKILL(B) NE 1 
LET T.SPD(B) = TIME.V 
LET MV.STATE(B) = 2 
LET SPD(B) = 0.0 
ALWAYS 
RETURN 
END 
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moving again now 





ioe Event 





Purpose 

Event DIVERT allows/triggers lateral movement for an 
antity going from one decision ellipse to another. This 
svent is scheduled £ron routines MF.DECISION and 
Gee .DECISION. 

Given Arguments Integer 


Be - Th@ pointer to the entity that is going 
to start lateral movement. 


ECP 


This argument carries the movement control 
point that will cause lateral movement. 


« 


RT 


This argument carries the route number that 
will cause lateral movement. 


Temporary Attribute Integer 
BYPASS 


This variable is an argument for event DIVERT. 
It carries the route number that will cause 
lateral movement. 


DIRC.ON. xT 


Indicates whether or not a vehicle is moving 
forward or backward on his route. 


0 Vehicle is moving in order of 
increasing MCP numbers along che 
route. (forward) | 

1 Vehicle is moving inorder of 
decreasing MCP numpoers along the 
route. (backward) 
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FORMACODE 


The formation number ot the formation to be 
used by the platoon. 


0 Not in formation, vehicle moves 
along route without offset. 


HOLD. FORM 


This unit attribute is a storage place, where 
the Waits formation number for the latoon 


(FORMACODE) can be piaced when lateral route 
movement iS appropriate. 
HOME 


This variable is an argument for event DIVERT. 
It carries the MCP number that will be cause 
lateral rovement. 


NEXT.MCP 


Movement conte 1 point number (on the 
designated rout?) toward which the element is 
now moving. 


0 end of route has been reached 


ROUTE 


Indicates the number of the route along which 
the element is travelling. 
e) not using a route 
SIVEsSTEPPER 
This variable is an argument for event DIVERT. 


It carries the number of the entity to be moved 
laterally. 


Brief Explanation 
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CODE 


WODAYHAMNE WN) — 


WWM oO wv 


“AN Minti < 
OhHHAHHHAN ry 


Lines 3-4 


Directs the entity to go to a 


Movement Control Point on a new 
Eoute. 
Enables the entity to move straight 
to the MCP on this new route. 

Makes sure 


the entity 1s snot moving 


backwards (away from the attack). 


GI¥ES B, RT, ACP 
et AS INTEGER VARIABLES 


: 


( 


Mc 
3} = 0 
) 


E 
PORM ACO DE(B) 
= 0 
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145 Bowtiac MOMENTUM 
Routine MOMENTUM allows a platoon member to move 
over the remaining cleared distance on a route throughd a 
minefield. This routine is called from routine MF. INTERNAL. 
Given Arguments Integer 


B - The pointer to the entity that needs a 
distance to to travel in the minefield 
to keep up with his platoon. 


BUAP 


Carries the number of move increments that have 
been made clearing the appropriate route in 
question. Its value is taken from the 
TRAP.COWTROL array. 


Ylelding Argument Real 
MOV.DIST 


PhS 16 the distance to the lead tank in the 
platoon from the activating entity. 


Recursive Variable Integer 
TNK 


Pointer to an element in the platoon of the 
activating entity. 


Recursive Variable Real 
MOV.LENG 


This is the distance left to be cleared ona 
route through the minefield. 
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PLT.UNIT (1-D) 


This set is owned by the permanent entit 
platoon leader, it contains the list oo 
cemporary entities owned by this platoon. 


Temporary Attribute Integer 
PLT 


The number of the platoon to which the entity 
belongs. 


SIS.2°PE 


This nepmesemts the general class of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

air 

air defense 

bunker 
comm/few/acg/intel 
other 


WOW MO~ INNIS Wh 


TBOMP.NOM 


This unit attribute allows the entity to move 
in a very detailed manner as a member of his 
platoon when in an obstacle field. 

Temporary Attribute Real 


PLD.BDY. DIST 


This is the distance from the entity to the 
nearest field boundary. 


FLD.INT. DIST 


Tiras Actribute of an entity contains the 
distance to a pending field internal action. 
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CODE 


amd ood 


—OOO~N DW FCWN = 


9 8) 
i 
+4 
(D 
ith 
ty 


xpilanation 


Lines 4-8 Searches the platoon members to find 


the lead vehicle and his distance to 


clear the entire lane al al the 
minefield. 

Line 9 Obtains the distance that has already 
been cleared 2) font of the 


activating entity. 


ROUTINE MOMENTUM GIVEN B,BUMP YIELDING MOV.DIST 
DEPINE B,BUMP,TNK AS INTEGER VARIABLES 
PINE MOV.DIST, MOV. LENG A BAL VARIABLE 
R ZVERY TNK IN PLT. NET (PLE 5) ) TH 
L) oY BE (PNK) NE 3, DO 
IP TROND. NUM (TNK) EQ BUMP 
LET MOV.LENG = 
PLD.BDY. DIST (TNK) - FLD. INT. DIST (TNK) 


ae 
T ala = PLD.BDY. DIST (B) -MOV.LENG 
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15 « 


plows. 


tank Or 


See ee see = 


Purpose 
Rouzine PLW.ALIVE checks the status of the platoon's 
It also checks to see 1f a platoon member is a push 


the lead vehicle participating in an offset. This 


routine is called from routines MF.DECISION, MF.ENTRY, and 


OF. INTERNAL. 


Given Argument Integer 


B - fhe poifitter to the entity that needs a 
status on the plows within his platoon. 


Yielding Argument Integer 
STAT. PLOW 


This variable gives the platoon's status of 
mine plows. 


O-no plow available . 

1-plow available but not in use 
2-plow being use , 

3-platoon is offsetting 

4Y-platoon is pushing a dead plow tank 


Recursive Variable Integer 
J - Receives the status of the platoon plows. 
TNK 


Pointer to an element in the platoon of the 
activating “entity. 


Sex 
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PLT.UNIT (1-D) 


This set 1S owned by the permanent entity 
Dlatoon leader. H] Contains the list of 
temporary entities owned by this platoon. 


Temporary Az=tribute Integer 
KKILL 


Indecaces whether an entity has sustained a 
GAgsaeGophac Kill. 


0 No 
1 yes 


MK ILL 


Indicates whether an entity has sustained a 
gObility kall. 


0 No 
1 yes 


PLOW.COND 


This unit attribute gives the tank the 
ability to have a mine plow characteristic. 


a -no plow available 
plow avaiiable but not in use 
= plow being. used 
™ ead vehicle in offset 
Yetank that is pushing dead plow tank 


PLT 


The number of the platoon to which the entity 
belongs. 


sraef Sxplanation 
Linee 3-20 Searches the platoon for its highest 


plow condition/status. The platoon 
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> 





can only have one such number ata 


time. 


CODE 
1 ROUTINE PLW.ALIVE GIVEN B YIELDING STAT. PLOW 
2 DSFINE B,TNK,J,STAT.PLOW AS INTEGER VARIABLES 
3 FOR EVERY TNK IN PLT. UNIT (BLT (3)) DO 
4 I? KKILL(TNK) EQ 1 OR MKILL(TNK) EQ 1 
5 CYCLE 
6 OTHERWISE 
7 LET J = PLOW.COND (TNK) 

8 IF J = 1 
3 LET STAT.PLOW = 1 

10 RETURN 

11 OTHERWISE 

12 ey = 3 

13 LET STAT.PLOW = 3 

14 RETURN 

15 OTHERWISE 

16 tz 0 38 

17 LET STAT. PLOW = 4 

18 RETURN 

19 OTHERWISE 

20 LOOP 

31 LET star. PLOW = 0 

22 RETORN 

23  2ND 
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16. Event QUIK. MOVE 


Purpose 


Event QUIK.MOVE updates the location of an entity. 


This event continues to update locations for a certain 


number of times ata prescribed interval. Event QUIK.MOVE 


is scheduled from routines MF.DECISION, MF. ENTRY, and 


GAP. DECISION. It 18 also scheduled from events QUIK.MOVE, 
WALL. BREACH, GAP.BREACH, HEAVY.JUNK, and GAP.JOCK. 


Given Arguments Integer 


B - This argument carries the number of the 
entity to be moved. 


COUNT 


This argument carries the numper of iterations 
of scheduling left for this event to perforn. 


Given Argument Real 
INTERVAL 


A constant term that is set so that element 
locations are updated every five seconds 
during a small portion of the Simulation. 


Routines Called 


LOC 


A routine used to determine whether movenent 
is possible and to initiate a call to MOVE. 


Temporary Attribute Integer 
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KKILL 


Indicates whether an entity has sustained a 
Ga@easzrophic kali. 


0 no 
1 yes 


MAILL 


Indicates whether an entity has sustained a 
mobility kill. 


0 no 
1 yes 
NUM. POINTER 
This variable 1S an argument for event 


QUIK.MOVE. It carries the number of the entity 
to be moved. 


REP.NOMBER 


This variable is an argument for event 
QUIK.MOVE. It _ carries the number of iterations 
of scheduling left for this event to perform. 


Temporary Attribute Real 
IPT. TIME 


Tars Variable iS an arguwent for event 
QUIK.MOVE. It carries the time interval number 
when the next event 1s to be performed. 


Brief Explanation 

Lines 4-6 Updates the location of the entity, 
decrements the number of future 
schedulings, and schedules another 


event. 
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CODE 


WOM~ AMNEWNH 


BQ ri 


“aN Aacadr'ttid 


I 
(3 
2 


ct=20 


QUIK.MOVE GIVEN B, 


MWe NHNOO YW 

20h OMemin< 

COWx CM rrhaigty 
Cr WORMHHS 
wre OO 


22 


QUIK.MOVce GIVEN 8, COUNT, 
BaCCUNT AS INTEGER VARIA 
NTERVAL AS A REAL VARIA 


iT on AND KKILL(B) NE 1 


INTERVAL 
BLES 
BLE 

AN 


D MKILL(B) NE 1 
COUNT-1 


, <LINTERVAL IN 
INTERVAL UNITS 











Purpose 
Routine MINE.SCHED produces the distance that an 
activating minefield entity has to travel in order to 


encounter a mine. This routine is called from routines 


BoP. OLOK, GF.SNTRY, and OF.INTERNAL. 
Given Arguments Integer 


FLD- Pointer to the field in guestion. 
VEH- Pointer to the element being moved. 


Global Variable Real 
TARDIM (i3-Dy 


Contains the target dimensions of all_ entity 


ag es in the Simulation. This is indexed by 
SYS.TYPSE and WPN.TYPE of the element. 


Permanent Attribute Integer 


BXLTSBELT (1-D) 


This PLATOON LZADER attribute stores the number 
of the next mine belt to be encountered in the 
Minefield. It allows the platoon to move 
through a minefield as an organized unit. 


Recursive Variable Integer 


TINK 


Pointer to an element in the platoon of the 
activating entity. 
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Recursive Variable Real 


cv 


ANGLE 


Sez to the direction of movement of the entity. 


DRAW 


Contains the value of a random number froma 
Uaeecomm (0,1) distribution. 


EX@SCT. DEST 


The reciprocal of the width times the density 
of the scatterable minefield. 


ir. DENSITY 


Is the number of mines in the minefield divided 
by the area of the fieid. 


THETA 


ee se dir@ectiom Of sovemEnt of the entity 
Minus the orientation angle of the ellipse. 


WIDTH 


Takes on several values during this routine 
depending upon the situation. 


Trip wire length (tL) - If 1 frag in an 
anti- ie Sie F ead aes 
Two times the TWL 
ve gle tie 1s 20) Ae ae 
. personmel frag field.. 
Vehicle width - If a vehicle iS in an 
anti-tank field. 


PLT.UNIT (1-D) 


This set is owned by the permanent entit 
PLATOON LEADER, Tt contains the 12st oo 
temporary entities owned by this platoon. 
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Temporary Actribute Integer 
COLOR 


Indicates the color of the element. 


0 red (attacker) 
1 blue (defender) 


FLD.WO 


Name of the field involved in any pending 
internal action. 


NAM. FLD 


This is the sequential id aumber in order of 
Fi1eid Crea@tion. 


NAME 


The 2lement number of the entity. 


PLT 


The number of the platoon to which the entity 
belongs. 


S¥S.FYPE 


This represents the general class of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

air ‘“ 

air derense 

bunker 
comn/ew/acgq/intel 
cther 


WOON NE WN ot 
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wel. BELT 


This entity attribute keeps the updated belt 
nugber that is to be encountered next. 


APH. Tees 


Describes the specific system within the systen 
code. For example, system type 1is a tank and 
oyEON type four for this system indicates an 
AVLB. 

Temporary Attribute Real 


ANGLE. PLD 


Orientation angle in radians measured 
counterclockwise from the east to the major 
aes Gt £Eh@ elliptical fieid. 


AREA.FLD 


This field attribute carries the area of the 
field in meters squared. 


DIR.OF.#& VaT 


Indicates the entity's direction of movement 
measured in radians from east. 


PRD .ANT.d.LST 


Ines “Attribute of am entity contains the. 
distance to a pending field internal action. 


P1.FLD 


The activation level of the minefield 
0 not activated 


activated patterned minefield 
# of mines activated scatterabie minefield 


PZ. Pep (Appendix D) 








PSe 8 LD 


Mine Ty 


=2OW OJAI WN — 


+t me 


SAMAJ. °LD 


The senmi-n 
mreoid. 


X. CURRENT 
The X-coor 
movement u 
Y.CURRENT 
The Y-coor 


movement u 


Brief Explanati 


Lines 4-7 


Lines 8-35 


Lines 9-19 


pe (1—7T1) 


<4 
~J 
@ 


Scatterable Anti-tank mine 
Scatterable Anti~tank mine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Hand-emplaced Anti-tank mine 
Anti-personnel blast mine 
Anti-personnel blast mine 
Anti-personnel frag mine 
M Anti-~personnel frag mine 
4 a an ea frag mine. 
aymore Anti-personnel frag mine 


(Or 4: Fe $e 26 fede te Ie; 
bh ot KO od ot ts DOU 
rPnUNISEOWN-Ad 


ajor axis length of the elliptical 


dinate for the entity as of the last 
pdate. 


dinate for the entity as of the last 
pdate. 


on 

Checks if the aminefield is still 
active. This is done primarily for 
the Anti-personnel minefields. 
Simulates the Anti-personnel 
minefields. 

The Anti-personnel blast minefield is 


nodelled. 
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Line 


Lines 


Lines 


Lines 


Lin2s 


Line 


Lines 


10 


TIS Ts 


15-18 


a0=35 


a ee 


24-26 


Zo 


303 2 


Determines tne minefield density in 
mines per square méter. 

Calculates the distance to a mine 
encounter ZOE a venicle moving 
through an Anti-personnel blast 
minefield. 

Calculates the distance to a mine 
encounter for a dismounted soldier 
moving through an Anti-personnel 
blast minefield. 

Simulates the Anti-personnel frag 
minefield. 

Sets the distance to a Claymore mine 
detonation. 

Calculates the width of the lane made 
by a vehicle aoving ‘through an Anti- 
personnel frag minefield. 

Obtains the effective length of the 
AP frag mine in question. 

Calculates the Minefield density. 


This density and the effective iane 


width are used to obtain an average 
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bane 35 


Lines 36-58 


Lines 38-42 


Lines 43-58 


Lines 44-47 


Lines 48-54 


mine encounter distance. The 
exponential distribution is tnoen 
Sampled to get the actual distance to 
the next mine. 

Decrements the number of mines in the 
minefield. 

Models the effects of Anti -tank 
minefields. 

Obtains a minefield density and the 
Width of of thé activating entity. 
An average distance to mine encounter 
is calculated. A distance is sampled 
fron an exvonential dist erputi1 on 
uSing the above average distance 
value. 

Simulates a patterned/belted 
minefield. 

Updates the next mine belt to be 
encountered by the platoon elements. 
Calculates tne dastance to the next 
Mine encounter using the distance 


between the belts and the orientation 
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Ch the gpanefield. Red/fAttacking 


elements only are affected. 


Lines Soo? Simulates that blue elements knew 
where the planned mine lanes are in 
the is Own minefields. These 
Minefieids have no eéffect on the 
defender. 

Lines 59-61 Dismounted infantry will not detonate 


Anti-tank mines. 


CODz 


ROUTINE MINE.SCHED GIVEN VEH, FLD 
DEFINE VEH,FLD,TNK AS INTEGER VARIAELES 


DZPINE DRAW gif. DENSITY, EXPECT. DIST, ANGLE, THETA, WIDTH 


AS REAL VARIABLES 
FED (FLD) =.0.0 *"BOT ASCTIVE ANY MORE 
eINI.DIST(VEH) = RINF.C 


to» 
uw, 
“tH 
] 
tg 
td 


INES 
P BLAST 
4. FLD (FLD) 


RH -r 
me 

wt ry 
Cd be Cx 


tx Il hore 
oG rd 
Yn “~"wil@o= 
a 
= ery 


, 


YS- TYPE (VEX) ,WPN. TYPE (VEH) 
EXPECT.DIST 


LET DRAW=UNIFORM. = 
LET DRAW=1-DRAW 
LET PLD. INT. DIST ( BH) = 
((-2.5) * i062 (FWD AW))/ (MP. DENSITY. 
ALWAYS 


'*MINE TYPE = AP FRAG 
IP P3.FLD(FLD) EQ 11.0 
''CLAYMORE MINE 14 BY 24 BY 
LET FLD.INT.DIST (VBH) = .2* 
Z2LSE 
IP SY¥S.TYPE(VEH) NE 3 
LET WIDTH 
TARDIM (SYS. TYPE (VEH) , WPN. TYPE (VE) 
(P2. FLD (FLD) /. 


LSE 
LEG WIPTTH = P2.FLD(FLD)/.707 
LAAYS 


90 DEGRE 
SAM 


by 


WON NEWNH —OWw) OND FF W Nw OWOOANHNMHNES Who 
ty 
” 
ty 


MNOPONIA) RJNIAJNI NIA) 2 ataedaetdes = — of es = 


be 
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7) 


1.97 WIDTH MP. DENSITY) /3.0 
FLD.INT. ae oe Los 
ONENTIAL. F(EXPECT. DIST, 7) 


2) 


ag ELD (PLD) 


48hF 





30 LET MF.DENSITY = P1- PED (ELD) (AREA. FLD (PLD) 
34 LET SXPECT.DIST = 1.0/(¥IDTH#MF.DENSIZ 
32 LET PLD INT. DIST (V 2H) = 
EXPONENTIAL .F (EXPECT.DIST,7) 
33 ALWAYS 
34 ALWAYS 
35 SUBTRACT 1 FROM P1.FLD (FLD) 
36 ELSE ''ANTI-TANK MINE 
37 IF SS. TYRE (VER) NE 3 '*SOME TYPE OF VEHICLE 
38 IP P3. FLD ( LD) LT 3 
'' D3.FLD = MINE.TYPE // SCATTERABLE MINES 
39 L®T MF.DENSITY = Pl. ELD (PLD) /AREA. FLD (LD) 
''D1.PLD =NUMBER.MINES 
40 LET WIDTH = 
TARDIM (SYS . TYPE (VEH) WPN. y EYRE (VER) « ,6) 
84 LET EXPECT .DIST = 1.0/(WIDTH®MF. DENSI 
42 LET FLD.INT.DIST(VEH) = 
EXPONENTIAL. F(EXPECT. DIST, 7) 
43 ELSE '*A BELTED MINEFIELD 
uu ADD 1 TO NXT.BELT PLT (VEH 1) 
u5 POR EVERY TNK IN PLT.UNIT (PLT (VEH)) 
U6 WITH SYS.TYPE INK NE 3 
U7 LET WHAT.BELT (TNK) =NXT.BELT(PL LT (VE H) 
48 IP COLOR (VZH) = 0 '*RED FORC L HIT MINES 
49 IP DIR. QF .SVMT (VEH) LT 
50 LET ANGLE = 360/R at oe + DIR.OF.MVMT (VEH) 
51 ZLSE LET ANGLE = DIR.OF.MVMT (VER) 
52 ALWAYS LET THETA = ANGLE - ANGLE.FLD (FLD) 
53 '(D2.FLD = BELT. SEPARATION 
54 LET FLD. INT. DIST (V=H) = 
p2.F D (F D) 2ABS.F (SIN. 2 (THETA) ) 
55 ELSE ""BLUE PORCE KNOWS WHERE THER LANES ARE 
56 LET FLD.INT.DIST(VEH) = RINF.C 
57 ALWAYS 
58 ALWAYS 
59 ELSE ''DISMOUNTED INFANTRY IN a ‘AT MINEFIELD 
60 LET PLD.INT.DIST(VEH) = RINF. 
61 ALWAYS 
62 ALWAYS 
63 PRINT 1 LINE WITH NAME (VEH) ,X. CURRENT (VEH) , 
v. CURRENT (VEH) TIME.V 
64 NAN. FLD (FLD) , fp. xrInt.bIst(vEH) AS FOLLOWS 
MINE DET SCHED VEH *¥**% LOCN @2&&ee KEGHRS ToRREK PLD=*KE 
DET D=¥URaKE . EX 
65 RETURN 
66 =8ND 
a 


281 








ica 


Routine GAP. DECISION 





Purpose 


Rouztine GAP.DECISION allows the entity and his 


platoon the options of going to the gap obstacle to attempt 


a bull through or breach, and the option to bypass or lane 


select, 


whichever is applicable. This routine 1s called 


from routine FLD.ACT. 


Given Arguments Integer 


A 


Pointer to the entity that has entered the 
Gecision ellifse. 


FLD- pointer to the field in question. 


Events Scheduled 


DIVERT {this appendix) 
QUIK. MOVE (this appendix) 
TORN.AROUND (this appendix) 


Global Variable 


¥LD. POINTER (=D) 2DATEGER 


This 1-dimensional array contains the temporary 
field ointers. This enables the user to 
access the obstacles by using the sequential 
order numbers given the fields on input. 


TRAF.CONTROL (3-D) REAL (Appendix A) 
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Recursive Variable Integer 
BRIDGE.S T&F 


Contains the status of the AVLB in the platoon. 


COUNTER 


Contains the number of five second move 
peewee to get from the decision ellipse 
throu the Opstacile under the WOCSt Of 
condi ees. 


EQUIP.STAT 


Contains the status of the blade tanks in the 
platoon. 


. - Qeeex £Or @ do loop. 


KNOW. LEVEL 


Comtatms the value of the field attribute 
PO... f LD. This 1s the state of intelligence 
known about the obstacle. 


0 no knowledge exists 

2 knowledge exists 

3 knowledge exists and a lane 
exists 


OBS.FLOD 


The temporary field pointer of the obstacle. 


OBS.NUM 
The number of the obstacle to our front. This 
number is taken from the field's sequence on 
input. 

Recursive Variable Real 
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DIST.AWAY 


This is the distance to the obstacle from this 
decision ellirse. 


INTERV 


A constant term that is set so that element 
locations are updated every five seconds during 
a small portion of the simulation. 


SMIN.OBS 


Receives the value in meters of tne semi-minor 
ates Of tHe Gap obstacle ellipse to the front. 


Routines Called 


JUNK.ALIVE (this appendix) 
Temporary Attribute Integer 
BYPASS 


This variable is an argument for event DIVERT. 
It carries the route number that will cause 
laterai movement. 


DIRC.ON. RT 


Indicates whether or not avehicie is moving 
forward or backward on his route. 


0 Vehicle is moving in order of 
increasing MCP numbers along the 
route. (forward) 

1 Vehicle is moving in order of 
decreasing MCP numbers along the 
route. (backward) 


END.AREA 


The number which identifies the ending movement 
area for this entity. 
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FLD.AKT 


Code describing the kind of action for pending 
internal actions. 


FLD.NO 


Name of the field involved in any pending 
internal action. 


FORMACODE 


The formation number of the fcrmation to be 
used by the platoon. 


0 not in formation, vehicle moves 
along route without offset. 


HOLD. FORM 


This unit attribute 1s a storage place, where 


*he units formation number for the latoon 
(FORMACODE) can be placed when lateral route 
movement 1S appropriate. 


HOME 


This variable 1s an argument for event DIVERT. 
It carries the MCP number that will cause 
lateral mgovement. 


NEXT.ACP 


Movement control point number (on the 
designated Route) toward which the element 1s 
now moving. 


0 end of route has been reached 


NUM. POINTER 


This variable 1s an argument for event 
QUIK.MOVE. It carries the number of the entity 
+o be moved. 
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REP.NUMBER 


Dies  Weriable is an argument for event 
QUIK.MOVE. It carries the number of iterations 
of scheduling left for this event to perforn. 


ROUTE 


Indicates the number of the route along which 
*he element is travelling. 


0 not uSing a route 


SIDE. STESPER 


This variable is an argument for event DIVERT. 
It carries the number of the entity to be moved 
laterally. 


START. AREA 


The number meen Adentifves the starting 
movement area for this entity. 


STS .2YPE 


This represents the general class of the system 
of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

Sir 


air defense 
bunker 
comna/ew/acg/intel 
other 


WO~WHNE WN 


teisT 


This variable 1S an argument for event 
TORN. AROUND.~ Dewcarries the number of the 
entity to be turned in the opposite direction. 
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wie LD 


Fleld type code 


Mandatory dismount field 
minefiel ~ se 
minefield decision field 
tank ditch 

road crater 

blown bridge (short-wet gap) 
gap decision field 


JIAO E Gat a 
tbe eu 
py wm wY pH 


Temporary Attribute Real 
FED. DT «DeasT 


Mies ceweieuec Of ah entity contains the 
distance to a pending field internal action. 


INT.TIME 


This variable is an argument for event 
QUIK.MOVE. It carries the time interval number 
when the next eveat is to occur. 


P1.PLD (appendix 4d) 
P2.FLD (Appendix D) 
P3.FLD (Appendix D) 
PY.PLD (Appendix D) 
©5 .FLD (Appendix D) 
P6.FLD (Appendix D) 
SAMIN.FLD 


The semi-minor axis length of the elliptical 
field. 
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Brief 


Lines 


Lines 


Lines 


Lines 


Lines 


Se) 8, 


The entity's speed at 
recent movement update. 


XC .FLD 


time Xscoordinate of the 
ae lay 


the endof the most 


center of an elliptical 


YC . PD 
The Y-coordinate of the center of an elliptical 
fT iwedsd:. 

Explanation 

10-13 Interchanges the value of HOLD.FORM 
and FORMACODE. This allows the 
entity to pick upthe route formation 
if applicable. 

15-19 Checks if the decision ellipse is on 
a bypass around the cbstacle and 
takeS appropriate actions if it is. 

20-23 Dismounted infantry are not effected 
by gap type obstacles. 

24-25 Links to the knowledge attribute, 
P6.FLD, of the obstacle to the front. 

26-27 Turrs the entity around if he is 


coming back from the obstacle. 
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beres 28=31 


Lines 34-40 


Line 41 


Lines 42-57 


Lines 58-68 


Line 70 


Allows the user to stipulate if a 
bypass is a viable option or if the 
QMtity 1S going to "bull through". 
Sets the ccunter variable to the 
appropriate humber of QUIK. MOVE 
iterations needed to get to the gap 
obstacle. 

Checks on the status of the platoon's 
AVLEs and dozer biade tanks. 

Allows the entity that has knowledge 
of a lane in the obstacle to move to 
tre Vane, YE tis platoon is void of 
breaching eqipment. 

If the activating entity's platoon 
does not possess the required 
breaching equipment for the obstacle 
encountered and there is knowledge of 
the obstacle, then the entity can go 
<> his bypass route and movement 
Control pomit. 

Schedules five second movement 
updates for the entities going to the 


gap obstacle. 
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19. Rou 





Purpose 
Routine JUNK.ALIVE checks the status of the platoon 
dozer blade tanks and vehicle launched bridges. This 
routines is called by routines GAP.DECISION, GAP.ENTRY, and 
events HEAVY.JUNK, and GAP.JOCK. 
Given Arguments Integer 
3 


Pointer <o the entity who's platoon status is 
beitrg checked. 


Yielding Arguments _ integer 
BRIDGE.STAT 
Contains the status of the AVLBS in the 
platoon. 
EQUIP.STAT 


Contains the status of the blade tanks 
i the platoon. 


Recursive Variable Integer 
TANK 


Pointer to an element in the platoon of 
the activating entity. 


PLT.UNIT (1-D) 


This set is owned by the permanent entit 
PLATOON EADER,. It contains the list 0: 
temporary entities owned by this platoon. 
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Temporary Attribute Eneeger 
BLADE. COND 
This unit attribute gives the tank the ability 
to have a dozer blade characteristic. 
O-no blade available 
I~blade available but not in use 


2-blade being used or vehicle is self 
breaching 


KK ILL 


Pe seae-s ovn-caer am entity has sustained a 
Gatastrophac kall. 


0 no 
1 yes 


wR ICL 


Tnd@¢€ates wnether an entity has sustained a 
mobility kill. 


0 NO 
1 yes 
PLT 
The number of the platoon to which the entity 
belongs. 
S25 .. TYPE 


This represents the general class of the system 
©& the €ntity. 


fanks 

mounted infantry 
disaounted infantry 
aeciliery 

Ger 

aixr defense 

bunker : 
comn/ew/facg/intel 
other 


OO CO~JOVUN & Wh a 


WPN.TYPE 


Describes the specific system within the system 


aos 





code. For example, system type one is a tank 
ea ann type four for this system indicates 
an : 


Br vet Explanation 
Lines 3-14 Checks the platoon for the presence 


of alive AVLBs and dozer biade tanks. 


CODE 
1 ROUTINE JUNK.ALIVE GIVEN B 
YIELDING EQUIP.STAT,BRIDGE.STAT 

2 DEFINE B,EQUIP.STAT, TINK ,BRIDGE.STAT 

AS INTEGER VARIABLES 
3 FOR EVERY TNK IN PLT.UNIT PLT (B) ) 
rt I? KKILL(TNK) NE 1 AN L (PNK) NE 1 
5 IF BLADE. COND (TNK) GE 
6 LET FQUIP.STAT = 1 
7 ALWAYS 
3 TF S¥S.TYPE(TNK) EQ 1 
9 TP WBN.TYPE (TNK) = 4 OR WPN.TYPE(TNK) = 5 
10 LET BRIDGE.STAT = 
11 ALWAYS 
12 ALWAYS 
13 ALWAYS 
14 LooP 
15 RETURN 
16 =ND 
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Purpose 
an entity to take the 


ROutine GAP.LENTRY allows 
appropriate actions when encountering a gap type obstacle. 
eoutane is called £rem Routine FLD.ACcT. 


Tis b 3 
Integer 


Given Arguments 
RO ~ seer ter coe the entity that just entered 
the gap obstacle. 
FLD~ Pointer to the fieid in question. 
Events Scheduled 
GAP.JOCK (this appendix) 
HALT (this appendix) 
HEAVY.JUNK (this appendix) 
TURN. AROUND (this appendix) 
Global Variable Real 
TRAF.CONTROL (3-D) (Appendix A) 
Recursive Variable Integer 
BRIDGE.STAT 
of the AVLBS in 


Contains the status 
platoon. 


235 


ae 
ke 


he 





oe GP. STAT 


Contains the status of the blade «tanks in the 
platoor. 


ANOW. LEVEL 


Contains the value of the field attribute 


Pés. PLS. This is the state of intelligence 
known about the obstacle. 


0 no knowledge exists 

Z Knowledge exists 

a Knowledge exists and a lane 
exists 


OBS.WUA 


Receives tne value of the field attribute 
NAM.FLD. This is the sequential id number in 
ender Cl £xeld creatzon. 


TNK 


Pointer to an element in the platoon of the 
activating entity. 


Recursive Variable Real 
ST#@aREP. TIME 


This is the time between status checks on the 
breaching operation. 


SHIN 


This wWariable is set to the sémi-minor axis 
length of the elliptical field in meters. 


Routines Called 
HIDER 


A routine used to determine the micro-terrain 
elevation ror a selected element. 
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JUNK.ALIVE (this appendix) 


Ser 
opt . UNAT (1-D) 
This set is owned by the permanent entit 
PLATOON LEADER. in comeat ns .cne List o 
semporary entities owned by this platoon. 
Temporary Attribute Integer 


BLADE. COND 


Poin. Stceripute gives the tank the ability 
to have a dozer blade characteristic. 


DE FNUN 


The current pcsiticn or activity of an element. 


full defilade 

turret derilade 

firing defilade | 

half vehicle defilade |. 
moving (defilade determined by 
the terrain model) . 

reached final area in movement 


OV NE Wh = 


FLD.AKT 


Code describing the kind of action for pending 
internal actions. 


FLD. FORM 


Mires Wit .attrebute .gives Creme Ley = tic 
ability to change formations when encountering 
an obstacle. 


PLD.NO 


Name of the field involved in any pending 
internal action. 
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Wa. FLD 


This is the sequential id number in order of 
BS bbel eke che alone 


PLT 


The number of the platoon to which the entity 
belongs. 


ROUTE 


Indicates the number of the route along which 
the element 1s travelling. 


0 not using a route 


Sa BOT. SHOOTER 


TRiS Wa@riable San argument for event 
GAP.JOCK. aX carries the number of the 
activating entity. 


SLOW. DOWN 


This variable is an argument for event HALT. 
It carries the number cf the entity to be 
stopped. 


STATUS 


This variable 1S an argument for event 
HEAVY.JONK. It carries the number of the 
entity to be updated. 


RS 9 (grM s ya 


This represents the general class of the systen 
of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

ane 

air defense 

bunker 
comm/few/acg/intel 
other 


WOTINNIE WH — 


298 





Ta IST 


This variable iS an. argument for event 
TURN. AROUND. Poecinetoes  <1e  Tumber of the 
entity to be turned in the opposite direction. 


TLPe.FLD 


Field type code. 


/-- 2 Ae a ee dismount field 
2-7 a minefield oe 

3 - a minefield décision field 

GP - a Tank diteh 

o- € E@ad Crater 

6 - a blown bridge (short-wet gap) 
7 - a gap decision field 


Orn. PePe 


Describes the specific system within the system 
code. For example, system type 11s a tank and 
Neppon type four for this system indicates an 


Temporary Attribute Real 
FED.IM .D2ST 


Thes @tterpute of am entity contains the 
distance to a pending field internal action. 


P1.FLD 


THes gap field attribute foe ae feted enat 
specifies activation state. 


Q not activated yet 
1 this 1s an active gap obstacle 


P6.PLD 
This is the state of intelligence known about 
*he obstacle. 
0 no knowledge exists 
2 knowledge exists 
3 knowledge exists and a lane 
exists 
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Py s bp 


This minefield attribute contains the lane 
formation number. 

SAE .. FLD 

Th:s field attribute is the semi-minor axis 
length or the elliptical field in maters. 

Brief Explanation 

Lines 16-19 If the obstacle is not activated yet 
then the activating entity is allowed 
to move freely through this field. 

Vanes 20-23 Dismounted infantry soldiers are not 
affected by gap type obstacles. 

Lines 24-27 When the entity is 200 meters from a 
large hole in the ground, he knows 
the gap exists. 

bimes 25=36 If this route is ona cleared lane 
through the obstacle, change the 
formation of the platocn toa column 
and continue at present speed toward 
the crosSing Site. 

Lame | PT Checks the platoon AVLB and blade 
tank status. 

Lines 41-43 If an entity has to "bull through" 


but a breaching operation is already 
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Lines 44-46 


Lines 47-56 


Lines 60-65 


Lines 66-70 


HGdemway on his route, then the 
enexzey will stop and cover this 
operation by direct fire. 

when an entity has to “bull through" 
and no breaching operations are 
Ongoing for his route, then the 
entity will move to the gap and 
attempt a self breach. 

If the entity has a bypass route but 
his platoon is void of appropriate 
breaching equipment forthis obstacle, 
then the activating entity and his 
platoon will turn around and =*nove 
back toward the decision ellipse. 

If the entity is an AVLB, then it 
will proceed to the gap to attempt a 
breach/span. The flag for an ongoing 
breach is set to the entity's platoon 
number. 

If the entity isa blade tank and 
this obstacle is a road crater or 
tank® ditch, then the tank will 


proceed to the gap to attempt a 
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breach. Power lag efor an -Ongolng 
breach is set to the blade tank's 


platoon number. 

benes 71-72 The vehicles in ier Dat OOn NOt 
equipped with breaching devices will 
stop and cover the gap clearing 
operation by direct fire from half 
defilade. A situation report on this 


operation is scheduled in the future. 


ROUTINE GAD. ENTRY GIVEN A,FLD 


DEFINE 


PHBA AHHAeKN 


Dal Sl Sell adh Sl SL ay 
Nig htihithy 


HO 
a3 ee | 
ie 0} 


rO 
jae 


SNOUT E WO 2§ O10 DW DONDUNE WD 2 OW WO SDM EW BOW O~YRHNE WN = 
MH 


JG G2 Gy Gd Gt Wd BODO DODD DODO DIDO PDD 2nd at et et et et 


A. PLD, KNOW. LEVEL,OBS.NUM,TNK EQUIP.STAT, 
BRIDGE.STAT AS INTEGER VARIABLE 
= SIT.REP.TIME,SMIN AS REAL VARIABLES 
TITUTE THESE 3 LINES FOR SUPPORT. SHOOT 
CHEDULE A HALT GIVEN A NOW 
ET DEFNUN (A) = 4 "HALF DEPILADE'! CALL HIDER (A) 
ET FPLD.INT. IsT(a) = 50.0 ''A MUST DISTANCE 
2 LD. NO (A) = FL 
PLD. AK fa) - TYP. ELD LD) 
KNOW. LEVEL = INT.F etl (FLD) ) 
OBS.NUM = NAM.FLD ( LD}. 
SIT. REP.TIME = 15.0 'THE TIME OF STATUS CHECKS 
TRAP .CONTROL (OBS. NUM, ROUTE(A),1) = ROUTE(A) 
SMIN = SAMIN . FLD (FLD) 
P1.PLD (PLD) EQ 0. ‘NOT ACTIVATED YET 
LET FLD.INT.DIST(A) = RINF.C 
RETURN 
ER WISE 
SYS. TYPE (A) = 3 "'*DISMOUNTED INFANTRY 
LET PLD.INT.DIST(A) = RINF.C 
RETURN 
SRWISE 
KNOW. LEVEL LE 1 ''NO KNOWLEDGE EXISTS 
L2T KNOW.LEVEL = 2 
LET P6; FED (FLD) = 2 
AYS ‘'' THEY KNOW THE OBSTACLE EXISTS 
IF KNOW.LEVEL FO 3 
IF TYP .FLD (FLD) NE 4 **NOT A TANK DITCH'' OR 
(2YB. ELD (PL ) EQ 4 ''TANK DITCH'' AND 
RAF.CON ROL (OBS NUM, ROUTE (A) 3) EQ RINF.C) 
LET FLD.INT. TST (A) ="SMIN - 50.0 
LET FLD.FORM(A) = INT.F(P7.FLD (FLD) ) 
RETURN 
OTHERWISE 
ALWAYS 
CALL JUNK. ALIVE GIVEN A YIELDING 
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SASSANID ANHAAHAAINIIANNANININEeeeee fee eww 
FWN BOO DOANE Wy MOO DONNIE WN wMOUODONINWE Wr ~OwWMm 


EQUIP.STAT, BRIDGE.STAT 
T NE 1 ae BRIDGING EQUTPHENT 
ies? D) 9 OR EQUIP.STAT 
.CON TROL (OBS. NUM, ROUT E (Ay 2) = 
E CONTROL (OBS. .NUM,ROUTE(A) ,4) et’ 0 
PORT. SHOO 
EDULE A GAP.JOCK GIVEN A IN 

SIT.REP.TIME UNITS 


FLD.INT.DIST(A) = SMIN - 50.0 


1k SEYPASS -EAESTS/B.B ae HAVE ONE 
EDULE A TURN.AROUND GIVEN A NOW 
EVERY TNK IN PLT.UNIT Ky SY 
bie SS Gor TYPE (TNK » DO 
IF FLUD.NO(TNK) NE FLD 
SCHEDULE A TURN. FD Oy enk) NOW 
ALWAYS 


FLD.INT.DIST(A) = RINF.C 


A 
D 


ttgtd 


- 


ry rQ) 


ae 
L 
19 
A 
Is 
H 


OSod tm) 


m= ta” 
fc 
= (CW 
1M 2ithi WWNriwe « 


| oe 
x 
(NW) 5 bo 
31 ¢3] 
ty +30 
°) 


oe Te 
POnidtinHtidtiGl WO 


TOM Hadi 
—Hath NaNO 


ro od 


Hoy 


(A) = 5) 
,4)= PLT (A) 
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© +3 +23 be 
i) 
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ee ee Dd bj as 


hae ae 6 AUP BLADE. COND(A) EQ 1 
1S ic 4 MIN 50.0 

RAF. CONTROL OBS. NOM, ROUTE (A) -4 = PLT (A) 

SE 


AVY.JUNK GIVEN A IN SIT.REP.TIME UNITS 


+3 
Wma mone 
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= 
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21. Routine GAP. INTERNAL 
Purvosa 


Routine GAP. INTERNAL gives the activating entity the 


a@oal>=y to take the appropriate actions at the location of a 


gap type obstacle. This routine is called from routine 
Pm aT". 
Given Arguments Integer 
AY - Pernser to the entity that just activated 


this gap internal action. 


Fvents Scheduled 


Dm. KRALL (this appendix) 

GAP. BREACH (this appendix) 

HALT (this appendix) 

HEAVY.JONK (this appendix) 

STAND.TO (this appendix) 

WALL. BREACH (this appendix) 
Global Variable Reai 


TRAP.CONTROL (3-D) (Appendix A) 
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Recursive Variable Integer 
PRIDGE.STAT 


Gomrauase ene Staztus of the AVLBs in the 
platoon. 


BQUIP.STAT 


Contains the status of the blade tanks in the 
platoon. 


FLD= Pointer to the field in question. 


KNOW. LEVEL 


Contains the value of the field attribute 
P6.FLD. This 1S the state of intelligence 
known about the obstacle. 


0 no knowledge exists 

2 knowledge exists 

3 knowledge exists and a lane 
exists 


OBS. NUM 


Receives the value of the field attribute 
NAM.FLD. This is the sequential id number in 
Ge@er of f£i¢hd creation. 


TNK 


Pointer to an element in the platoon of the 
ac cs¥ating Sntity. 


Recursive Variable Real 
DRAW 


Contains the value of a random number froma 
Onifor@a (0,1) distribution. 


305 





Sven EP lis 


This is the time between status checks on the 
breaching operation. 


Routines Called 
HIDER 


A routine used to determine the micro-terrain 
elevation for a selected element. 


Temporary Attribute Integer 
BAGGED.BOY 
This variable is an argument for event 


STAND.TO. It carries the number of the entity 
to be moved. 


BLADE.COND 


This unit attribute gives the tank the ability 
+o have a dozer blade characteristic. 


O-no blade available 

1-~blade available but not in use i 

2-blade being used or vehicle is self 
breaching 


BREACHER 


Mos Werigble iS an argueent for event 
GAP. BREACH. It carries the number of the 
entity that made the breach. 


DE FNUM 


The current position or activity of an element. 


e 
moving (defilade determined by 
the terrain model) . 
reached final area in movement 


HN NES Wrh — 

a 

rey) 

t-4 
rh 

~ 
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Dp Au 
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«A 
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Pu 

49) 

rh 
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FLD.FORM 


This tmit attribute gives the entity the 
ability to change formations when encountering 
an obstacle. 


FLD.NO 


Name of the field involved in any pending 
internal action. 


GULLY.CAT 


This variable 2Sa0cn jargwwent for event 
DITCH.KILL. It carries the number of the 
entity that is stuck in the gap. 


HOLE 


This variable San argument for event 
GAP.BREACH. It carries the number of the field 
2n question. 


NAM. FLD 


Ties 25. ~he sequemtial id number in order of 
Eiewd Creation. 


RAMMER 


This variable oor Yo | “rgu@ent for event 
RAUL. BREECH. It carries the number of the 
entity that made the self breach. 


ROUTE 


Indicates the number of the route along which 
+he element is travelling. 


0 not using a route 
SLOW. DOWN 
This variable is an argument for event HALT. 
It carries the nuzber of the entit to be 
stopped. 


B10) 7 








SEA LUS 


Rees. Veniable touecim  drguyert for event 
HEAVY. JUNK. It carries the number of the 
entity to be updated. 


Sa Sofie er 


This represents the general class of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

ALE 

air defense 

bunker ; 
comm/ew/acg/intel 
other 


WO JnNNIE Wh a 


TEAR. DOWN 


This variabie is) an argument for event 
WALL.BREACH. It carries the number of the 
field in guestion. 


TYE.FLD 
Field type code. 


moiety dismount field 
Mineriel = 
minefield decision field 
Wene aditc 

road crater 

Dlown bridge (short-wet gap) 
gap decision field 


~~ DUE WIR) ae 
fot fa tien 
pana oOMAD p 


APH.TIPE 


Describes the specific system within the system 
code. For example, system type 1 is a tank and 
He tae type four for this system indicates an 
A . 


Temporary Attribute Real 
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Bi. IVT. DST 


taeoattkamere Of an entity contains the 
d@steanee to a pending field internal action. 


FSPEED.FAC 

his ume t ager rabute” gives Tie we eutiey at he 
ee ae *o slow down because of obstacle 
encounter. 

P6".. PUD 


Knowledge level of this obstacle. 


no knowledge exists 
knowledge exists 

knowledge exists and a lane 
exists 


IWR © 


P? .eeD 


This minefield attribute contains the lane 
formation number. 


Po .F ED 


Lane speed factor. 


P9.FLD 


AVLB activation delay time in seconds. 


P10.PLD 


Tank dozer breach time in seconds. 


P17. FLD 


Tank self breach time in seconds. 
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Pi 2.F LD 


eee CLeecieocle Olcach Getting Stuck in 
itch. 


Brief Explanation 

Lines 10-18 The entity's speed is reduced and he 
1s put into a column formation. This 
Simulates the funneling effect of the 


actual crossing. 


Lines 19-42 Simulates the self-breach option 
against road craters and tank 
ditches. 

Lomes 293-26 When an entity has to self breach a 


tank ditch, he checks if a breach has 
been accomplished elsewhere. Me el 
lane exists then the entity's speed 
is reduced substantially to simulate 
his movement to another existing 
route/lane. Hus f£OpM@ation is also 
changed to column. 

Lin2s 28-40 Simulates the actual seli breach. 
The entity is stopped, he 1s put in 
gun tube defilade (in ditch), and he 


is prevented from firing in this 
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configuration. An input parameter is 
Monte Carlo'ed against, to determine 
if the entity is going to be a 
mobility casualty. When not stuck in 
the ditch the entity has a breach 
Scheeuledeto oecur in ®he future. 

Lic 93 Schedules a breaching Operation 
Status update for the AVLBts and 
blade tank's attempting to breach 
this obstacle. 

Lines 44-48 Stops the blade tank and starts his 
beeachahag effort. Tas tank is put 
in half defilade (blade and ditch 
shading), and he is prevented fron 
Firing. A successful breach 1s 
scheduled to occur in the future. 

Lines 49-51 tops the AVLB and starts his 
breaching effort. A successful 
breach/span is scheduled to occur in 


thenztTeure. 


CODE 
1 ROUTINE GAP.INTERNAL GIVEN A 
2 DEPINE A,FLD,KNOW.LEVEL,OBS.NUM, EQUIP.STAT, 
3 BRIDGE.STAT,TNK AS INTEGER VARIABLES 
Y QODEFINE DRAW,SIT.REP.TIME AS REAL VARIABLES 
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Teron 


called 


—™ 
pe ) 


Routine GAP.LEAVE perrtorms the gap obstacle exit 


BOr 2he adCtmmacatg/moveng entity. This routine is 


€rOmn FOUtINn]e FLDsACT. 


Given Arguments Integer 


Aw] "POmneer LO Che entity that just activated 
thes “dap exat action. 


Global Variable Real 


TRAF.CONTROL (3-D) (Appendix A) 


Recursive Variable Integer 


FLD- Pointer to the field in question. 


OBS.NUM 


ReCGelfes the val of the field attribute 
NAM.PLD. This is the sequential id number in 
order of field creation. 


Temporary Attribute Iateger 
BLADE.COND 


This unit attribute gives the tank the ability 
to mave a dozer blade characteristic. 


O-no bladé available 

1-blade available but not in use 

2-blade being used or vehicle is selt 
breaching 


DIRC.ON. aT 


Indicates whether or not a vehicle is moving 
forward or backward on his route. 
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0 Vehicle is moving in order of 
increasing MCP numbers along the 
route. (forward) - 

1 Vehicle is moving in order of 
decreasing MCP numbers along the 


route. (backward) 


FLD. FORM 


gnats sactei bute gives the aed the 
ity to change formations When encountering 
bstacile. 


Thos 
abil 
an o 
SPD. FO 


Name of the field involved in any pending 
Lawennal «etl on. 


NAM.FLD 
This is the sequential id number in order of 
E2eLa ICL Seat 1On. 


ROUTE 


Indicates the number of the route along which 
the element is travelling. 


0 not uSing a route 


SIS.TYPz 


This represents the general class of the systen 
Qf <he emeaty. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

air 

air defense 

bunker 
comm/ew/acg/irtel 
other 


WO~sIHANE Wh — 


Temporary Attribute Real 
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Lin2s 


Lines 


iwnes 


Boe Seo AC 


His Walt extribute gives ene = ener ty “che 
ability to slow down because of obstacle 
encounter. 


eto 
fieseiap ftold attmebute is a flag that 
Speciiies activation state. 


0 not activated yet 
1 this is an active gap obstacle 


P6).FLD 


mrowledge level of this obstacle. 


0 no knowledge exists 
2 knowledge Exists 
S knowledge exists and a lane 
exists 
Bxplanation 
3-5 Dismounted infantry are not affected. 
7-9 Inactivated obstacles have no 
effects. 
10-12 Prevents unplanned entities from 


affecting the situation. 

13-15 Relnitializes gap obstacle related 
vehicle attributes. 

16— 18 Changes the knowledge level of this 


obstacle. This transmits to foliow- 
On units that a breach/span exists in 


this obstacle. 
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Purpose 

pwen:  DLETGHSAZLL inflicts, awmobility kill on «the 
EMeaty that got stuck in the tank ditch or road crater while 
attempting a self breach. This event is scheduled from 
rowtitine GAP. IMPERWAL. 

Given Arguments Integer 


B - The pointer to the entity that is stuck in 
the gap obstacle. 


Global Variable Integer 
DAM.ARRAY (=D) 


Contains the possible values for HIT.STATE. 


N DAM 
MDAM 
MDAM 
MPDM 
DEAD 
alSs 


ANNE Wh — 


DAMAGE.NUM 


Indicates the damage status of an entity after 
having a round impact on or near it. 


hit but already Nr killed 
mobility damage 

eo hice damage 

mobility and firepower damage 
catastrophic kill 

miss 


ANEW 


DEAD. ATKR 


Tallies the number of red casualties. 
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Onno SK 


Gee CaceS Whe ones Or noc the user desires the 
smOcttsc and final attribute list ¢o user 
specified disk files. 


0 nO, paper Cutput only 
1 yes 
TES 
Indicates a value or 1. Used in conditional 


statements. 


Recursive Variable Integez 


WHOCALLED 


B® flag used by several routines to determine 
appropriate actions and executions. 


Recursive Variable Real 


EFKILL 
The probability of at least a firepower kill. 


EMKILL 


Mine probability of ae least a mobility kill. 


EMNPFKILL 


The union of EMKILL and EFKILL. 


RAYXILL 


The probability of a catastrophic kill. 


Routines Called 
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ATRL T 


A Routine which assesses the attrition agaizxst 
a target which has been hit. It checks for a 
See Ore Ors el, 5 Beene LS Sige | and 
1repower damage, and checks e KILL 
and MERI LL Tee ls. f ’ 


HIDER 


A rowtine used to determine the micro-terrain 
elevetion for a selected element. 


Tepperany Attribute Alpha 
Bat. Save 


An alpha variable indicating whether or not an 
element is alive or dead. 


Temporary Attribute Integer 
COLOR 


Indicates the color of the element. 


0 red (attacker) 
1 blue (defender) 


DETNUM 


t positicn or activity of an element. 


full defilade 
turret defilade 


The curren 
1 
- IIT = 
: farmeag deftilade 
5 
6 


half vehicle defilade | 
moving (defilade determined by 
the terrain model) . 

reached final area in movement 


FIRED.AT 


Indicates the total number of rounds fired at 
an entity. 


3V9 





FRILL 


icates whether an entity has sustained a 
epower kill. 


0 no 
1 yes 


GULLY.CAT 


This variable iS am argument for event 
DITCH.KILL. It carries the number of the 
Shtlay “ena 245 SecucKk in the gap. 


Real? 


Pesca tes fie Wuaber of hits sustained by an 
entity which were sufficient to cause a 
GareaS cOpnic kill. 


KKILL 


tmde caves Whether an entity has sustained a 
catastrophic kill. 


0 no 
1 yes 


MPKILL 
Indicates whether an oe tebe s Sustained a 
Simultaneous mobility and firepower kill. 


0 no 
1 yes 


MK ILL 
Indicates whether an entity has sustained a 
aobility Ag1ll. 


0 no 
1 yes 


NAME 


The element number of the entity. 
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NUM.AHIT 


Indicates the total number of hits sustained by 
an entity. This includes no damage hits. 


R0UTE 


Indicates the number of the route along which 
the element is travelling. 


0 not using a route 


een. THE 


Describes the specific system within the system 
code. For example, system type 11s a tank and 
Hoepon type four for this system indicates an 


Temporary Attribute Real 
P. D 
Indicates the accumulated percentage of 


firepower damage sustained by the entity. 


a. D 


Mmdicaces the accumulated percentage of 
mobility damage sustained by the entity. 


oP 


The entity's speed at the endof the most 
recent movement update. 


X. CURRENT 


The X-coordinate for the entity as of the last 
movement update. 


Y.CURRENT 


The Y-coordinate for the entity as of the last 
movement update. 
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CODE 


@A=OO DANN EW HO SOWONDNE Wh 


tO 
tO 


Zo CURRENT 


The elevation for the entity as of the last 
movement update. 


Brief Explanation 


Lines 5-7 The entity is already dead, do 
Nem hangi. 
Lines 3-33 Pho entity is a mobility casualty. 


This happened half-way through his 


Self breach/aull through effort 


aijel 


+he aitch. The killer/victim 


scoreboard is updated and the entity 


1S put in surset defilade (bottom of 


diteny: still unable to fine. 


hghjtd 

HH = 

P 2 fe | 

O 

cae had iil he Tl 
Ww 


+3 


AUDI ONS a; 
wit Hag 


CIDA 
HRA Ce hd a a es 


OW AMHee 


= 
Pat PPikidigisgHim Mt" 


WH HAMAR AWHArO 


L, EPKILL, EMNFKILL,KAYKILL 
W HOCALLED) 
M.ARRAY(DAMAGZ. NUM) 


Sor Oktrrro we OOW 
W— 


Wo WM SsRinnid Vo wos 
td PHHHAM 
Hie 


< 


PE(B), TIME.V¥V, X.CURRENT(B), 
T(B), SPD(B), DEFNUM(B), 


T X 
E E 
TLL (B) MFKILL(B), KXILL(B), 
), NUM. 

a Jeet 

u 


<= 


.3 


mA Ha 
Ue « hie 
worry 
OU Ee Chi oW 


HIT (B) 
m1 5, S5, S 22,317, 


2am, 2), 2 i 2, ST 3 


om BWYNDWYW Har 


{3} ; z 
rut 3} 
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tO 
lu 


WWlWlWh PNMNN hw 
MWEWNMmOwWO OAHU £ 


IP ONDISK=YES AND WRITE.V=6 USE UNIT 10 FOR OUTPUT 
START NEW LINE GO TO UP ELSE 
IF COLOR(B) EQ 0 AND ( DAMAGE.NUM EQ 5 OR 
{(Qauacs. Now EQ 4 OR 
AmOe. Fay BQ 3,08 DAMAGZ.NUM EQ 2) AND 
“Ba ng Bg oH) } 
up ( DAMAGE, NUM OR MFKILL(B) NE 1 ) 
ANS 4I7 STATE (B) NE "DEAD" AND 


HIT.STAT£E(B) NE “ADED" 
TO DEAD.ATKR ALWAYS 
pale NE "DEAD" AND HIT.STATE (3B) NE “ADED" 
STATE ( y=" * ALWAYS 
WH LINE 
UM(S) = 2 **PURRET DEFILADE** CALL HIDER (B) 


“(tdtursni'yO 


(dro Ot Hae 
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Event WALL.BREACH simulates the successful self 
Weeech Of a read crater or tank ditch. This event is 
scheduled from routine GAP.INTERNAL. 

Given Arguments Integer 


B - The pointer to the entity that has seif 
breacned the gap obstacle. 


Huo Peancer to the field in question. 


Events Scheduled 


QUIK.MOVE (this appendix) 
Global Variable Real 
LIM.SPDS (3=D) 


Indicates the limiting speeds for vehicles ina 
mounted attack. 


TRAP. CONTROL (3-D) (Appendix A) 


Recursive Variable Integer 


COUNTER 


Contains the number of five second move 
increments that will take BlaGe .cOr. this 


eat: This movement eee is accomplished 
by sc “aiid Mig event QUIK.MOVE. 


OBS.NUM 


Receives the value of the field attribute 
NWAH.FLD. This is the sequential id number in 
Geaer Of feild creation. 
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Recursive Variable Real 
INTERV 


A Gepstant fCer@sthat is set so that element 
locations are updated every five seconds during 
a small portion of the simulation. 


Routines Called 
HIDER 


A routine used to determine the micro-terrain 
elevation for a selected element. 


Temporary Attribute Integer 
BLADE.COND 


This unit attribute gives the tank the ability 
+o have a dozer blade characteristic. 


O-no blade available 

1-blade available but not in use 

2-bliade being used or vehicle is self 
breaching 


DEPNUM 


The current position or activity of an element. 


full defilade 

turret defilade 

Esting defilade . 

half vehicle defilade |. 
moving (deftilade determined by 
the terrain model) . 

reached final area ln movement 


HO NEWN 


FLD.NO 


Name of the field involved in any pending 
ieee rnal action. 


KKILL 


Indicates whether an entity has sustained a 
Gétcastznophac xkall. 
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1 yes 


MER ILL 
ice Gcetes wnecmer an Entity has Sustained 4 
mobsaiity Kalil. 


0 no 
1 ye2s 


NAM. ELD 


thos) Wee che seguecntial id number in order of 
Er2id creat liom. 


NOM. POINTER 


This variable is an argument for event 
QUIK.MOVE. It carries the number of the entity 
to be moved. 


RAMMER 


This variable is an argument for event 
WALL. BREACH. It carries the number of the 
entity that made the selit breach. 


REP,NUMBER 


This variable iS an argument for event 
QUZR.MOVE. it Garries the number of iterations 
of scheduling left for this event to perform. 


ROUTE 
Indicates the number of the route along which 
+he element is travelling. 

Q net using a route 


SiS .8TPE 


This represents the general class of the systen 
of the entity. 








mounted infantry 
dismounted infantry 
aut ery 

ar 

air defense 

bunker 
comm/ew/acg/intel 
other 


WO IDE Who 


TEAR.DOWN 


variable 2S an argument for event 
BREACH. & carriss the number of the 


This 
WALL. : 
rretd. In “question. 


WPN.TYPE 


ee the specific system within the system 
code. 


Temporary Attribute Real 
Peo. PAT. DrsT 


Mears  aeermouce Of dan ¢€ntity contains the 
distance to a pending field internal action. 


P6.FLD 


Knowledge level of this obstacle. 


no Knowledge exists 
knowledge exists 

knowledge exists and a lane 
exists 


Wh) © 


ita .riee 


This variable is an argument for event 
QUIK.MOVE. It carries the time interval number 
When the next event 1s to be performed. 


SAMIN.FLD 


This fieid attribute is the semi-minor axis 
length of the elliptical field in meters. 
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peaet Explanation 

Limes 6-8 Prevents unplanned entities from 
affecting the the situation. 

Lines 10-12 Determines the appropriate number of 
five second movement updates to 
perform to exit this obstacle. 

bines 13-17 Changes the knowledge level to three, 
a breach exists on this route. iG 


takes the self breacher out of the 


ditch and lets him shoot again. 


CODE 
1 2VENT WALL.BREACH GIVEN B,FLD 
2 DEPINE B,FLD,OBS.NUM,COUNTER AS INTEGER VARIABLES 
3 DEFINE INTERY AS A REAL VARIABLE 
& LET OBS.NUM = NAM.PLD (FLD) 
5 L&T INTERV = 5.0 ''MOVE UPDATES 
6 IF FLD.NO(B) NE FLD 
7 RETURN 
8 OTHERWISE 
9 IP? KKILL (3) NE 1 AND SKILL (B) NE 1 
10 LET COUNTER = INT.P (SAMIN. iB Hy L/ 
17 (.SS LIM. SBDS (SES. YE (B) WBN TY By a) /THTERY) 
12 SCHEDULE A QUIK. MOVE(B, COUNTER INTERV) NOW 
13 LET P6.FLD(FLD) = 3. 
14 LET DEPNUM 3) = 5 ™IMOVING'* CALL HIDER (B) 
15 LET BLADE.COND (B) = 0 
16 LET TRAF.CONTROL (OBS. NUM, ROUTE(B) ,3) = RINF.C 
1g LET PLD.INT.DIST(B) = RINF.C 
18 ALWAYS 
19 RETURN 
20 END 
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Purpose 

Even: GAP.BREACH simulates the successful breaching 
of a gap type obstacle by either a vehicle launched bridge 
or a tank mounted dozer blade. This event is scheduled from 
routine GAP. INTERNAL. 

Given Arguments Integer 


B - The Pointer to the entity that has 
breached the gap obstacle. 


BED- Bowmcer to the field in question. 


Events Scheduled 


QUIK.MOVE (this appendix) 
STAD. TO (this appendix) 

Global Variable Real 
LIM.SPDS (3-D) 


Indicates the limiting speeds for vehicles in a 
mounted attack. 


TRAP.CONTROL (3-D) (Appendix A) 


Recursive Variable Integer 
COUNTER 


Contains the number of five second move 
increments that will take place for_ this 
entity. This movement update is accomplished 
by scheduling event QUIK.MOVE. 
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OBS. NUM 


Receives the value of the field attribute 
NAM.FLD. This is the sequential id number in 
Oeder Gr Cleld creation. 


nter to an element in the platoon of 
2Ctlvating entity. 


Recursive Variable Real 
INTERV 


Bicopscanht (Cera That i125 set so that element 
locations are updated every five seconds during 
a small portion of the simulation. 


Routines Called 
HIDER 


A routine used to determine the micro-terrain 
elevation for a selected element. 


set 
PLT.UNIT (=D) 
This set is owned by the permanent entit 
PLATOON LEADER. ioecoucearns ethe List o 
temporary entities owned by this platoon. 
Temporary Attribute Integer 


BAGGED.BOY 


This variable 2s an argument for event 
STAND.TO. zt carries the number of the entity 
to be moved. 
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BLADE.COND 


This unit attribute gives the tank the ability 
to have a dozer blade characteristic. 


O-no blade available 
1-blade available but not in use 
2-blade being used or vehicle is self 


breaching 
BREACHER 
Mes (vaeidble iis an argument for event 
GaP.,BREACH. It carries the number of the 


entity that made the breach. 


DEFNUM 


The current position or activity of an element. 


full defilade 

turret defilade 

firing defilade | 

half vehicle defilade | 
moving (defilade determined by 
the terrain model) . 

reached final area in movement 


OO NEWN— 


PLD. FORM 


This unit attribute gives the entity the 
ability to change formations when encountering 
an obstacle. 


FLD.NO 


Name of the field involved in any pending 
Lnternal action. 


HOLE 


This variable is an argument for event 
GAP.BREACH. It carries the number of the field 
in guestion. 


KKILL 


Indicates whether an entity has sustained a 
Gacaseropnic K2ll. 
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1 yes 


MKILL 


Indicates whether an entity has sustained a 
Bobility Kill. 


Q no 
1 yes 


MV .STATE 


Te PEiweby Contmol warlable for initiating and 
stopping movement. 


Tn, PeSsi con, do w~not move. 
First call to move, do a route 
select and start to move. 
Continue movement along a 
Sesh SS selected route. 
top along the route. 
Next position has been reached, 
SO Stop. 
Final position has been reached, 
never move again. 


im £lW Nh —O 


NAM. FLD 


Phas Gs the gteneial id number in order of 
field creation. 


NOUM.POINTER 


This variable is an argument for event 
QUIK.MOVE. It carries the number of the entity 
+o be moved. 


PLT 


The number of the platoon to which the entity 
belongs. 


REP. NUMBER 


This variable is an argument for event 
QUIK.MOVE. It carries the number of iterations 
of scheduling lett for this event to perforn. 


BS) 7s 








ROW 


Indicates the aumber of the route along which 
the element is travelling. 


0 not using a route 


S55 .ae PE 


This represents the general class of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

2b 

air defense 

bunker 
comm/ew/acgq/intel 
other 


O 00~JOV ONE WIN = 


WPN.TYPE 


Describes the specific system within the system 
code. Fcr example, system type 11s a tank and 
Fag pon type four for this system indicates an 


Temporary Attribute Real 
PED. INT. DIST 


Mies attribete of an entity contains the 
distance to a pending field internal action. 


PSPEED.FAC 


THES Writ attribute gives the entity the 
ability +o slow down because of obstacle 
encounter. 


INT.TINE 


Taig Wariable is an argument for event 
QUIK.MOVE. It carries the time interval number 
when the next event is to be performed. 
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P6.FLD 


Knowledge level of this obstacle. 


no knowledge exists 
Knowledge exists 
knowledge of a lane 
exists 


WIN © 


P7?.FLD 


Tees Mainecrield attribute contains 
the lane formation number. 


BS. FED 


Lane speed factor. 


SARIN. ELD 


Pas f2cld attrcubute is the semi-winor axis 
length of the elliptical field in meters. 


Brief Explanation 

Lines 6-8 Does nothing fi tne entity has 
started to move again or if he has 
left this obstacle. These actions 
could have been produced as a result 
of event HEAVY.JUNK actions. 

Lines 10-13 Takes the bridge launcher out of the 
Simulation when its bridge is laid 
over the gap. 

Lines 15-17 If the blade tank that scheduled this 


event has moved because of event 
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CODE 


WONHNUNIE GW DR) — 


HO AERO ow 


wWw< 
Hing ‘dtd 


Me Ntdtdtd 


re ¢j 
A090 


Lines 19-33 


L2 nes 


Line 


Hi 
ar 


H 


NOHO = 


alo pe. 


3 


6 


bra Be 


HEAVY .JUNK actions, then this evenat 


does not effect his present status. 


Starts the platoon moving again and 


puts them ina column formation in 


order to cross through/ over the gap 


obstacle. The blade tanks that were 


breaching are slowed down to allow 


the rest of their platoon to catch 


uD. Enough five second nove 


increments are scheduled to upgrade 


the detail of the crossing and exit 
Opens field. 
The knowledge level of this obstacle 


is changed so that follow-on units 


can know that a breach exists on this 
route. 
The flag 


ipdveacni g an ongoing 


breaching operation is turned off. 


CH GIVEN B,FLD 
NK, OBS. NUM, COUNTER 
ary VARIABL2S 


» 
W 


A REAL 7 ARIABLE 


NAM. ave FLD 


0 


° PDA 
NE 3 OR FLD. NO (B) 


VE 
NE FLD 


B) BE 1 AND BKILL(B) NE 1 
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eae eee Gee ye re ene eee Oe ee 
WOwTIDNNE Wives © 


bo 
© 


WW WWW Wh PWIND HNON bo 
WONAMNE Wr OWO~TWHAMNE WD 


MF S¥S.TYPE(B) EO. 1 AND 
WON. TYPE(B) EQ 4 OR WBN. TYPE (5) E EQ 5) 
LET MV.STATE(B) = 5 ''LAUNCHED BRIDG 
LET DEFNUM (B) = 1 ''FUOLL'* CALL HIDER 
arg ac HED ULE A QUIK.MOVE(B,0,0.0) NOW ‘''TO MOVE 
IP BLADE.COND(B) NE 2 
RETURN 
OTHERWISE 
ALWAYS 
FOR 2VERY TNK IN PLT .UNIT(BLT(B) ) WITH 
SYS.TYPE(TNK) NE 3, DO 
IF KKILL(TNK) NE 1 AND MKILL (INK) NE 1 AND 
MV.STATE(TNK) NE 5 
SCHEDULE A STAND. TO GIVEN TNK NOW 


Ler DEFNUM at ran **GO'!' CALL HIDER (TINK) 
Gel BLD. tN Tal (TK) = SAMIN. FLD (FLD) -50.0 
Lom 2b). be COND (TNK) | San F(P7.FLD (FLD) ) 


LEY PS? EED. ic (NK) P8.FLD (FLD) +1) /4 
HR Es * COND (TNK 


1 
omy, 


ALW 

LET COUNTER = INT. F( (SAMIN. FLD (FLD #2. OLY a 
(. S®LIM.SPDS(SYS. TYPE (TNK) , WPN. TY B (INK £4) 
SCHEDULE A QUIK. MOVE (TNK, COUNTER INTERV) ERY 
ALWAYS 

LOOP 

LET P6.PLD(PLD) = 3.0 

LET TRAF.CONT ROL ie BS .NUM,ROUTE Bic?) =a 

LET TRAP.CONT ROL GBS INU VROUTE(B = Hi 

AYS 

URN 
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26, Even: 


Even* HEAVY.JUNK gives a situation report on the gap 
breaching operation in progress. This event also initiates 
the appropriate actions depending on the status update. 
Event HEAVY.JUNK ais scheduled from routines GAP.ENTRY, 
GAD.INTERNAL, and event HEAVY.JUNK. 

Given Arguments Integer 


B- he peiater to the entity <chat has 
activated this status check of breaching 
equipment. 


Events Scheduled 


QUIK. MOVE (this appendix) 

STAND.TO (this apvendix) 

TURN. AROUND (this appendix) 
Global Variable Real 


TRAP.CONTROL (3-D) (Appendix A) 
Lit.e0SPDS (3-D) 
Indicates the limiting speeds for vehicles in a 


mounted attack. 


Recursive Variable Integer 
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See Ge a Ao 


Goreenns “the ‘s@atus of the AVLBS in the 
platoon. 
COUNTER 
Contains the number of five second move 


increments that will Pes place for..this 
cue Tine This movement ane ae 1s accomplished 
by scheduling event QUIK.MOVE 


SUL? oe WT 


Contains the status of the blade tanks in the 
platoon. 


PED- Potnter to the fieid in question. 


KNOW. LEVEL 


Comtaime the yaiue of the field attribute 
PG. FED. This is the state of intelligence 
known abcut the obstacle. 


0 no knowledge exists 

2 knowledge exists 

3 knowledge exists and a lane 
exists 


OBS.NUM 


Receives the value of the field attribute 
NAM.FLD. This is the sequential id number in 
Cemer Of field credtion. 


TNK 


Pomatec to an element im the platoon of the 
act¥Wating entity. 


Recursive Variable Real 
INTERV 


A constant *erm that is set sothat element 
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locations are updated every five seconds during 
a small perticn of the simulation. 


ofl anoP. Time 


This is the time between status checks on the 
breaching operation. 


Routines Called 


HI DER 


A routine used to determine the micro-terrain 
elevation for a selected element. 


JUNK. ALIVE (this appendix) 
set 
PLT.UNIT (1-D) 
This set is owned by the permanent entity 
PLATOON LEADER, me Contains the list of 
temporary entities owned by this platoon. 
Temporary Attribute Integer 


BAGGED. BOY 


This variable is an argument for event 
STAND.TO. It carries the number of the entity 
to be moved. 


BLADE.COND 


Mites nit attrivute guves the tank the ability 
+o have a dozer blade characteristic. 

O-no blade available . 

I-~blade available but not in use 


2-blade being used or vehicle is self 
breaching 


DEPNUGM 


MimemcibLe enc pOSition or activity of an element. 
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full derilade 

turret defilade 

firing defilade | 

half vehicle defilade 

moving (defilade determined by 
the terrain nodel) | 

reached final area in movement 


Ov (N& Wh 


PLD. FORG 


Tee Singt attribute gives the entity the 
ability to change formations When encountering 
an obstacle. 


FLD.NO 


Name of the field involved in any pending 
Live Wak aetCion. 


KK ITLL 
Indicates whether-an entity has sustained a 
Gatasecopnic Kill. 


0 no 
1 yes 


MKILL 


Indicates whether an entity has sustained a 
mobility kill. 


0 no 
1 yes 


WV .STREE 


The primary control variable for initiating and 
stopping movement. 


In position, do not move. 
First call to nove, do a route 
select and start to move. 
Continue movement along a 


reviously selected route. 

to eed eee route. 

Next position has been reached, 
so stop... 

Final position has been reached, 
never move again. 


Mm FW Nh —2©O 
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S is the sequential id number in order 
ELeld Creatrer. 


NUM. POINTER 


This variable is an argument for event 
QUIK.MOVE. It carries the number of the entity 
tO be moved. 


PLT- The number of the platoon to which the 
entity belongs. 


REP.NUMBER 


This Wariable is an argument for event 
QUIK.MOVE. It carries the number of iterations 
Of scheduling left for this event to perforn. 


ROUTE 


Indicates the number of the route along which 
the element 1s travelling. 


0 not using a route 


STATUS 


This variable is an argument for event 
HEAVY.JUNK. Et cCatties the number of the 
entity to be updated. 


Sie. TIPE 


This»*represents the general chass of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
Sen uEer y 

aur 

air defense 

bunker 
comm/ew/acg/intel 
other 


WO YVONNE Wh — 
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Iwist 


Tis tariable is an argument for cvent 
TORN. AROUND. It carries the number of the 
entity to be turned in the opposite direction. 


Tae. Yr LD 


Pield type code. 


1 - a Mandatory dismount field 
Ze We tae ie 
3 - a minefield decision field 
o-oo Fok. dltca 
me ssaeroad crater 
6 - a blown bridge (short-wet gap) 
7 - a gap decision field 

WPN.TYPE 

Describes the specific system within the systen 

code. 

Temporary Attribute Real 


PLD.INT. DIST 


“ee divrabute of an entity contains the 
distance to a pending fisld internal action. 


PS PEED.FAC 


This unit attribute gives the entity the 
apalaty to slow down because of obstacle 
encounter. 


ie. T Laz 


This variable 5) an argument for event 
QUIK.MOVE. It carries the time interval number 
when the next event iS tO OCCUL. 


P6.PLD 


Knowledge level of this obstacle. 


0 no knowledge exists 
2 knowledge exists 
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3 knowledge of a lane 
exists 


Pp] a LD 


This minefield attribute contains the 
lane formation number. 


Zeer ED 


Lane speed factor. 


SAMIN. FLD 


This field attribute is the semi-minor axis 
length of the elliptical field in meters. 


i. oF, 


The Simulation time at which the most recent 
movement update ended. (the time that SPD was 
last set.) 


Bewef Explanation 

Lines 11-34 When a breach has been successfully 
performed, all elements —_ thas 
cleared route continue to move or 
Start moving again, depending on 
their current move status. These 
elements are put ZnO column 
formations and the breaching 
equipment is slowed down to allow the 
rest of the platoon time to catch up. 


Pepe 35 Checks on the current status of the 
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Lines Soo 2 


Lines 38-45 


Lines 46-59 


Line 


63 


platoon vehicles performing the 
breach. 

Simulates the actions that happen 
when the breaching equipment at the 
gap is depleted from direct/indirect 
fire. 

If a bypass does not exist, the 
Sitecone's: remaining vehicles start 
moving to the gap in order to attegrpt 
a self breach. The flag for an 
ongoing breach ds turned off. 

When the bypass option is still a 
viable one and the breaching 
operation has failed, then the 
platoon is turned around and started 
back toward the decision ellipse. 

If tne operation 1s still being 
performed by alive platoon equipment, 
then another breaching operation 
Situation report is scheduled for the 


future. 
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CODS 


1 EVENT HEAVY.JUNK GIVEN B 
2 DEFINE B,FLD, TINK, KNOW.LEVEL,OBS. NUM, ZQUIP.STAT 
3 BRIDGE.STAT, COUNTER AS INTEGER VARIABLES 
4 DEFINE SIT.REP.TIME, INTERV AS REAL VARIABLES 
5 Let FLD = ELD.NO (3) 
6 LST KNOW. LEVEL = INT. B (RG . . FLD (FLD) ) 
7 LET INTERV = 5.0 'thove OPDA 
8 L=T SIT.REP.TIME = 15.0 ''TIME TO UPDATE STATUS 
9 LeT OBS.NUA = a NAM, ELD (FLD ) 
10 IF KKILL(3) NE 1 AND MKILL(3) NE 1 AND : 
MV. STATE(B) NE 
11 IF KNOW.LEVEL EQ 3 I 
12 i? TYP.FLD(FLD) NE 4 OR (TYP.PLD(FLD) £Q 4 AND 
13 TRAF.CONTROL (OBS.NUM, penile EQ RINF.C) 
14 IP HV STATE (5) _ NE 2 
15 L3T T. SPD (5) TIME. 
16 LET COUNTER = INT. =P ( (Sad MIN. D (EF ELD) #2. 0) 
17 (. S@LIM.SPDS(SYS. (B) , WPN. TYPE (B tH 
13 SCHEDULE A QUIK.MOVE(B,COUNTER, eee, NO 
19 ALWAYS 
20 LET MV.STATE(B) = ''MOVING 
27 LET Der NUM (3) = 5 "MOVING!" CALL HIDER (2) 
2D LET PLD.INT.DIST (B) = SAMIN. FLD (FLD)-50.0 
D3 LET FLD.FORM B) = INT.F(P7.FLD (FLD) 
2u IF BLADE.COND(B) EQ 2 
25 LET FSPEED. Fac (B) = (P8.PLD (FLD) +1) /4 
26 LET BLADE.COND(B) = 
27 ALWAYS 
28 IF SYS.TYPE(B) EQ 1 AND 
(WEN. 2 BE (8) FQ 4 OR WPN.TYPE(B) EQ 5) 
29 LET FSPEED.PAC(B) = (P8. PLD (FLD) #1) 74 
30 ALWAYS 
an LET TRAF.CONTROL (OBS.NUM, ROUTE (B),4) = 0.0 
32 RETURN 
33 OTHERWISE 
34 ALWAYS 
35 CALL JUNK. ALIVE GIVEN B YIELDING 
EQUIP.STAT, BRIDGE.STAT 
36 IF BRIDGE.STAT NE 1 ''NO BRIDGING EQUIPMENT 
37 I? TYP.PLD (FLD) EQ 6 OR EQUIP.STAT NE 
38 TP PRAF CON ROL(OBS.NUM, ROUTE (B),2) = 0.0 
39 SCHEDULE A STAND.TO GIVEN B_NOW 
&0 LET DEFN UM (8 5 'tmMOVE** CALL HIDER (B) 
4 7 LET PLD.I 1ST (3) : 
SAMIN ELD (FLD ~ 50.0 
u2 LET TRAP. CONTROL OBS.NUM, ROUTE (B),4) = 0 
4 3 LET COUNTER = E ( AMIN. FLD (FL L/ 
ner c S® LIN SPDS (SYS. T PE(B) -WPN. TYPE (B) 24) 
US SCHEDULE A QUIK.MOVE(B, COUNTER, INTERV) aa 
L 
U6 ELSE '*A BYPASS EXISTS/B.B MUST HAVE ONE 
47 LET COUNTER = 10 ‘'ENOUGH GET TURNED 
48 SCHEDULE A TURN.AROUND GIVEN B NOW 
U9 SCHEDULE A QUIK.MOVE(B,COUNTER, INTERV) 
50 SCHEDULE A STAND.TO GIVEN B IN 3 UNITS 
5 1 FOR EVERY TNK IN PLT UNTT (PLT (5) ) 
52 WITH SYS. TYPE (TNK) NE 3, DO 
53 IF FLD.NO(TNK) NE FLD 
54 SCHEDULZ A TURN.AROUND GIVEN TNK NOW 
55 SCHEDULE A QUIK. MOVE (TNK, COUNTER, INTERV 
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HAND AANA 
AMS WN ~OwWds)dO 


La) bo a 
ata" 


eS 
Let PLD.INT.DIST(B) = RINF.C 
ALWAYS 
RETURN 
OTHERWISE 
ALWAYS 
SCHEDULE A HEAVY.JUNK GIVEN B IN 
SiT.REP.TINE UNITS 
WAYS 
TURN 
D 
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ee 


bypass, 


Event GAP.JOCK gives entities that do not have a 


the ability to cover by direct fire a breach already 


in progress on their route of movement. This event is 


scheduled from routine GAP.ENTRY and event GAP.JOCK. 


Given Argument Integer 


B - @he pointer to the entity that is trying 
tO Stipport another platoon's breach. 


Events Scheduled 


STAND.TO (this appendix) 
QUIK.MOVE (this appendix) 
Global Variable Real 


TRAP.CONTROL (3-D) (Appendix A) 


LIM.SPDS (3-D) 


Indicates the limiting speeds for vehicles ina 
mounted attack. 


Permanent Attribute Integer 
ree. .Uelt 


The first member of the set owned by the 
permanent entity, PLATOON LEADER. 


Recursive Variable Integer 
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COMUIis K 


Contains the humber of five second move 
2hemperments that will take place for this 
Sntity. This movement update is accomplished 
by scheduling event QUIK.MOVE. 


BRIOGE.STAT 


COmteans the status of the AVLBs in the 
platoon. 


EQUIP.STAT 


Contains the status of the blade tanks in che 
platoon. 


Pisb- Pointer to the field in question. 


OBS.NUM 


Receives the value of the field attribute 
NAM.FLD. This is the sequential id number in 
order of field creation. 


TNK 


Poanter to the first element in the platoon cf 
the activating entity. 


Recursive Variable Real 
IR TERV 


A constant tera that is set sothat element 
locations are updated every five seconds during 
a small portion of the sinulation. 


SET.REP. TIAL 
This is the ‘time between status checks on the 
breaching operation. 


Routines Called 
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HI DER 


A Routine used to determine the micro-terrain 
elevation for a selected element. 


JUNK. ALIVE (this appendix) 
Temporary Attribute Integer 
BAGGED. BOY 


This variable is an argument for event 
STAND.TO. It carries the number of the entity 
to be moved. 


DEFNUM 
The current position or activity of an 
element. 

1 f£ulk defilade 

2 Eurretedeftilade 

3 firing defilade 

Tr half vehi cle Bee ade 

5 moving (def: lade determined by 

the terrain model 

6 reached final area in movement 

FLD.NO 


Name of the field involved in any pending 
mmtecanai action. 


KKILL 
Indicates whether an entity has sustained a 
Gatastropiac Kail. 


0 no 
1 yes 


MKILL 


Indicates whether an entity has sustained a 
RG Diliey Kell. 


0 no 
1 yes 
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NAM. FLD 


This 1S the sequential id number in order of 
field creation. 


NUM. POINTER 


This variable is an argument for event 


QUIK.MOVE. It carries the number of the entity 
“o be moved. 


RE? . NUTS ER 


Magee weraable is an argument for event 
QUIK.MOVE. It carries the number of iterations 
of scheduling left for this event to perforn. 


ROUTE 


Indicates the number of the route along 
which the element is travelling. 


0 not using a route 


SABOT. SHOOTER 


This variable is an argument for event 
GAP,JOCK. Ile .Ga@rrses the hRumber of the 
activating entity. 


S'S.TIPE 


This represents the general class of the 
system of the entity. 


tanks 

mounted infantry 
dismounted infantry 
artillery 

arr 

air defense 

bunker 
comn/ew/acg/intel 
other 


WO ~ID ONE Wh = 


WPN.TYPE 


Describes the specific system within the system 
code. 
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Temporary Attribute Real 
PEO. me. DIST 


This attribute of an entity contains the 
distance to a pending field internal action. 


INT.TIME 


This variable 1s an argument for event 
QUIK.MOVE. It carries the time interval number 
when the next event is to be performed. 


SAMIN. FLD 


This field attribute is the semi-minor axis 
length of the elliptical fieid in meters. 


Brief Explanation 

Lines 9-16 When a breaching operation is ongoing 
by another platoon on this route, 
then a status check is made on this 
Operation. ies ase, oe Sie bae eR 
progress, another Similar status 
update is scheduled to occur in the 
future. 

Eanes 17-22 The flag that indicates an in- 
progress breaching operation can be 
lifted/nullified by a successful 
breach or by a fatal attempt. In any 
case, the entity starts to nove 


toward the gap obstacle. Routine 
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GAP. INTERNAL sorts out the 


appropriate actions to occur next. 


CODE 
1 EVENT GAP. JOCK GIVEN B 
2 DEPINE 3B OBS. YUM FLD TNK EQUIP. STAT, BRIDGE.STAT, 
COUNTER AS INTEGER VARIABL 
3 DEFINE SIT. S RED. TIMES INTERV AS REAL VARIABLES 
4 LET FLD = ELD. NO(B 
5 LE? OBS.NUM = NAM. FLD LD) 
6 LET INTERV = 5.0 '' MOVE UPDATES 
J LET SIT. REP.TIME = 15.0 ''TIME TO UPDATE STATUS 
8 If KKILL(B) NE 1 AND MKILL(B) NE 
3 I? TRAP CONTROL (OBS. NUM, ROUTE (B) ,4) NE 0.0 
P.PLT.UNIT (INT.F (TRAF.CONTROL (CBS.NUM, ROUTE (B) , 4))) 
11 CALL JUNK. ALIVE GIVEN TNK YIELDIN 
EQUIP.STAT, BRIDGE.STAT 
12 IP ZQUIP.STAT = 1 OR BRIDGE.STAT = 1 
13 SCHEDULE A GAP.JOCK GIVEN B IN 
SIT.REP. TIME UNITS 
14 RETURN 
15 OTHERWISE 
16 ALWAYS 
17 LET COUNTER = INT. JF ( (SAMIN. FLD (PLD *2.0)/ 
18 (. S*=LIM. SPDS(SYS. TYPE (B) ,WPN.TYPE(B) , dane 
19 SCHEDULE A QUIK.MOVE(B,COUNTER, INTERV) NOW 
20 SCHEDULE A STAND, TO GIVEN B NOW 
21 LET DEPNUM (5 B) = 'MOVING'* CALL HIDER(B) 
oe LET FLD.IN 1ST 7B) = SAMIN.FLD (FLD) - 50.0 
23 ALWAYS 
24 RETURN 
25 END 
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i onder £0 emplace obstacles in a STAR Combat 
Simulation the obstacles must be planned in advance. Once 
she user has planned the use of obstacles and their effects 
on the tactical play of a simulation, then the input values 
zo implement the plans in STAR may be determined. This 
Appendix consists of instructions for the user to input the 
reguired field parameters in order to represent obstacles in 
STAR. rn mae dit Jon, the necessary parameters for the 
representation of certain breaching equipment and different 
*“actical options for +he commander are also provided. TN 
order to make this very clear, sample input values of the 
required data for the Engineer Effects Module are also 
included. 

The first step is to determine the X and Y¥Y coordinates 
Gf the cefter of each obstacle. Once these valueS are 
known, then the size of the obstacle can be approximated 
using an ellipse. This is possible because an ellipse has a 


Major and a minor axis. The routes of movement of entities 
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sn the simulation may pass through some of the obstacle 
ellipses. Once the obstacles and routes have been planned, 
the user is ready to implement these plans in a STAR 


Simulation. 


oe Geo MeCLE7TITLD REPRESENTATION 

Mme f£°rse step in sia@ulating obstacles in STAR is to 
Ssnput the OB. NUM (the number of obstacles in the scenario) 
and the RT.OB.NUM(the number of routes affected by 
obstacles). These input parameters are discussed in detail 
in Appendix A. The next step in creating obstacles on the 
STAR battlefield entails using the following three outlines 
of obstacle field attributes. These inputs are placed right 
after the OB.NUM and RT.OB.NUM numbers. 


1. Minefields 





The following define the attributes of the fieid 
used +O Simulate a minefield in STAR: 
XC.PLD = X coordinate of ellipse center. 


TC. FED = ¥ coordinate of ellipse center. 


i 


S&MAJ. FLD Length of the semi-major axis of 


ellipse in meters. 


SAMIN. PLD = Length of the Semi-minor axis of 
ellipse in meters. 
ANGLE.FLD = Angle of semi-major axis measured 
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TYPE.SLD 


P1.FiD 


P2.FLD 


D2.7LD 


P3.FPLD 


EA? PD 


=a ond 


counterclockwise from the east in 

degrees. 
= 2 
O(not active) or the number of mines in the 
scatterable minefield. 
OeeCmel -Ous2gntty not activated or activated for 
a patterned minefield. 
Trip wire length in meters for Scatterable 
Anti-Personnel mines. 
Belt separation in meters for Patterned Anti-Tank 
mines. 
Mine type (1-11) 


Scatterable Anti-Tank mine 
Scatterable Anti-Tank mine 
Hand-Emplaced Anti-Tank mine 
Hand-Emplaced Anti-Tank mine 
Hand-~Emplaced Anti-Tank mine 
Anti-Personnel Blast mine 
Anti-Personrel Blast mine 
Anti-Personnel Frag mine 
M Anti-Personnel Frag mine 
4 Anti-Personnel eC mine |. 
aymore Arnti-Personnel Frag mine 


mOOO~JAUNE WN 2 
er eae tae 
(Oe 2a 2e Se Te Te ae Ee EE 
pt) OD td A) nd ond ot KA) UN ~~) 

Py NNE OU ea OV © 


Probability of detection and avoidance. 
Probability of pushing a dead plow tank 
(1-P5.PLD) = offset probability 
Knowledge level of this minefield 


0 - No Knowledge exists 

2 - Knowledge ¢xists 

3 - Knowledge exists and a lane exists 
(2ts location is Known) 


The lane formation 
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(This and the offset formations are the last 
formations to appear in the appropriate 
part input deck.) 


P8.FLD = Lane speed factor 


(value between 0-1/small is slower) 


P9.FLD = Plow activation delay time in seconds 


PO. BED Plow speed factor 
(value between 0-1/should be < P8.FLD) 


Pvt. BED 


Push speed factor 
(value between 0-1/should be < P10.FLD) 
P12.FLD = Minefield detection distance 
a. Input Example for a Patterned Minefield 
This is the input data for a patterned/belted 
minefield. 
aaeeo mO1500 $00 200 90 21503 .1.503 .8 15 .6 .4 100 
The location of the minefield center is: 
X coordinate 53000 
Y coordinate 101500 
The semi-major axis length is 500 meters. 
The semi-minor axis length is 200 meters. 
The orientation angle of the minefield measured | 
counterclockwise from the east is 90 degrees. 


A minefield is type number 2. 
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The minefield is active, signified by the number 1. 

The spread between mine belts is 50 meters. 

This minefield was emplaced using M-21 mines (number 3). 

The probability of detecting and avoiding a mine is .10 . 
(tilt rods may be visually detected) 

The probability that a tank will push a dead plow tank 
1s . SO 

The attacker does not have intelligence about this 
minefield. (knowledge level is 0) 

The lane formation is the third formation in the formation 
input list for this example. 

When a vehicle is travelling on a lane in a minefield, its 
speed is reduced by 20%. (input number is .§8) 

It takes 15 seconds for the plow tank to activate its 
plow. 

When a vehicle is plowing, its speed is reduced by 
40%. (input number is .6) 

When a vehicle is pushing a dead plow tank, its speed is 
reduced by 60%. (input number is .4) 

The distance travelled in a field before visual 
identification of the minefield by a vehicle is 100 


meters. 
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Db. Input Example for a Scatterable Minefield 


This is the input data for a scatterable anti- 


tank minefield. 


93000 101500 500 200 90 2 900 01 .4 .5 0 3 .8 15 .6 .4 30 


The 


The 


The 


The 


location of the minefield center is: 

X coordinate 53000 

Y coordinate 101500 
semi-major axis length is 500 meters. 
semi-~ainor axis length is 200 meters. 
Opiembatiom angle of the ginefield from east is 


90 degrees. 


A minefield is type number 2. 


The 


minefield is active and has 900 mines in it. 


This type mine (anti-tank) dces not have trip wires. 


(input number is Q) 


This minefield was delivered using M-70 mines. (The input 


The 


The 


The 


The 


number is 1.) 

probability of detecting and avoiding a mine is .40. 
probability that a tank will push a dead plow tank 
MS 6. 50% 

attacker does not have intelligence about this 
minefield. (The knowledge level is Q.) 


lane formation is the third formation in the 
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forWMation input deck. 
When a vehicle is travelling on a lane in a minefield, 
its speed is reduced by 20%. (input number is .8) 
Iz takes 15 seconds for the plow tank to activate its 
plow. 
When a vehicle is plowing, its speed is reduced by 40%. 
(the input number is .6) 
When a vehicle is pushing a dead plow tank, its speed 
1s reduced by 60%. (input number is .4) 
The distance travelled in a field before visual 
identification orf tne minefield by a vehicle is 
30 meters. 
2. ° Gap _ Obstacle 
The following defines the attributes on the field 
used ‘to Simulate a road crater, tank ditch or blown 
bridge (short-wet gap) in STAR: 


RC.FED = F cocerdinate of ellipse center. 


YGarGe = Y coordimate of ellipse center. 

SAMAJ.FPLD = Length of the semi-major axis of ellipse 
in meters, 

SAMIN. PLD = Length of the semi-minor axis of ellipse 
in meters. 

ANGLE.FLD = Angle of semi-major axis measured 
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counterclockwise from the east in 

degrees. 
PYPE.FLD = &(tank ditch); 5(road crater); 6(blown bridge). 
P1.FPLD = The activation level of the obstacle. 


QO - not activated 


1 =- activated 
Pl LDe= 0 
Po. FED = 0 
ae .e ED = 0 
P>.fED = 0 
P6.7LD = Knowledge level of this obstacle. 


No knowledge exists 

Knowledge exists 
Knowledge exists and a lane exists 
(we know where it is) 


Q 
2 
3 


P7.PLD = The lane formation (This can be just a column 
formation. There is no choice as in the 
Minefield case.) 

P8.FLD = Lane speed factor.{A value between 0 and 1, 
Smaller is slower.) 

P9.PLD = AVLB activation delay time in seconds. 

(Typical values range from 180 to 300 seconds) 

P10.FLD = Tank dozer breach time in seconds. 

(Typical values range from 360 to 480 seconds) 


P11.PLD Tank self breach time in seconds. 


(Typical values range from 400 to 600 seconds) 
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P12.FLD = Probability of a self breach getting stuck 


an sane di=ch. 
a. Unput Example for a Tank Ditch 


mies 2:5 ne input data for a Tank Ditch. 


93000 101500 500 200 90 41000003 .8 180 360 400 .3 


The 


The 


The 


The 


WOCeon Of the tamx ditch center is: 
X coordinate 53000 
Y coordinate 101500 
S2mi-major axis length is 500 meters. 
S@mMi-minor axis length is 200 meters. 
Obpuentaton angle of the tank ditch from east is 


90 degrees. 


A tank ditch is type number 4, 


The 


The 


The 


tank ditch is an actual/active obstacle signified by 
*he nu@ber 1. 

next four entries are zeros. 

attacker does not have intelligence about this tank 
ditch. (The knowledge level is 0.) 

lane formation is the third formation in the 


formation input list. 


When a vehicle is traveling on a lane through/over a 


gap obst<acle, its speed is reduced 20%. (input number 


US 3. 
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[Meweeees) 180 Seconds tor the AVLB to bridge the gap 
in this example. 
I~ takes 360 seconds for the blade tank to breach this 
gap. 
It zakes 400 seconds for a self breach to take place. 
The probability that the vehicle will be immobilized 
during a self breach is .30. 
3. Decision Ellirses 
The following defines the attributes on the field 
used +0 simulate the decision ellipses for all types of 
CObSeaci€s iff STAR: (WARNING: A blown bridge obstacle must 
always have a bypass route and a bypass movement control 


point set. The vehicles cannot "bull threugh" an obstacie 


Of this type.) 


£GariD X¥ coordinate of ellipse center. 

YC.FPLD = Y coordinate of ellipse center. 

SAMAJ.FLD = Length of the semi-major axis of ellipse 
in meters. (This must be large enough 
so that each element in a platoon hits 
the decision ellipse.) (CAUTION: Make 
sure routes are not too close to 


each other. The uSer cannot let units 


On one route hit a decision ellipse on 
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a different route, except when lateral 
movement is being performed.) 


Sout W. ELD 


it 


Length of the semi-minor axis of ellipse 

in meters, 

ANGLE.FLD = Angle of semi-major axis from east in degrees. 

TYPE.rLD = 3 (minefields) and 7 (gaps). 

PY. PLD = THe field attribute that allows the tactical 
Option to bypass an obstacle if the battlefield 
Situation warrants it. 

QO - This route has no bypass available, the 
entity will move to the obstacle and 
attempt a self-breach. ("bull through") 

route number - This is the bypass route to be 


used. 


P2.7LD The bypass MCP that is on the bypass route. 

(i= not applicable enter a Q) 

P3.FLD = The obstacle number in front of this ellipse. 
This allows the decision ellipse to check on 
the level of knowledge about the existence of 
the obstacle. 

0 - This is a decision ellipse on a route that 


circumvents the obstacle. The only purpose 


of this decision ellipse is to get lateral 
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B¥er LD 
PS.FLD 
P6.FLD 
P7.PLD 


PS. PLD 


P10.FLD 
P11.PLD 
Bt2..tmeLe 


a 


EBRlipse. 


moving entities back into 
obstacle number - This is the 
number of the obstacle to 


MH erOne OL this decision 


route formations. 
sequential input 
be encountered 


ellipse. 


O (set to present route during simulation) 


QO (set to present MCP during 


Simulation) 


QO (set to a counter during simulation) 


0 (not used) 
0 (not used) 
0 (not used) 
0 (not used) 
O (not used) 


0 (not used) 


Input Example for a Minefield Decision Ellipse 


This is the input data for a Minefield Decision 


53700 101700 100 100 90 3 1431000000000 


The location of the Decision Ellipse center is: 


The semi-major axis length is 


X coordinate 53000 


Y coordinate 101500 


100 meters. 


The semi-minor axis length is 100 meters. 


The orientation angle of this 
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decision ellipse from the 





east iL 


s 90 degrees. 


A minefield decision ellipse is type number 3. 


The bypass 


The bypass 


D 


Tae obstac 
fieid 


The next 9 


C. ARWOKED 

The 

bridges were 
om the US 

bri@ge types 

The next 

, @ G5 

The next 

tS. £35 


These en 


N=] Ow OWNUILE Wty 


aad ao cmd 


meUte is neeber 14. 

WEP is 3. 

le in front of this decision ellipse is 
number 1. 


entries are zeros. 


VEHICLE LAUNCHED BRIDGE REPRESENTATION 


target dimensions for the vehicle launched 


found by finding the dimensions of the bridges 


AVLB and the Soviet MTU-20 and putting 


on the M-1 and T-72 tanks, respectfully. 
[Ane is the US A-1 AVLB. 
2-24 a, 3. 7% Y.Q Se 7 8.0 11.15 0 


line is the Soviet T-72 bridge. 


te Oe S72 3 Se 3 3S. 2 11.6 0 


tries are specified as follows: 


System type 

weapon ys 

hull height (meters) 

a aod height (meters) 

not applicable 

entire vehicle height (meters) 

bridge width (meters) 

frontal hull width (meters) 

flank huli width (meters 
unlaunched/carried bridge width (meters) 
not applicable 

he percent of total vehicle height above 
hull defilade. 


316) 5: 


these 


- 60 
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The abDove dimensions are for future systems. If today's 
arsenal is to be represented, then actual vehicle 
configurations and dimensions must be used. 
Limiting speeds for these bridges have to be added to 
the input deck along with the dismounted limiting speeds. 
Bridges neither carry nor shoot ammunition. This 
characteristic can be simulated by putting a zero in the 


=ypes of ammunition block on input. An example follows: 


The first entry is the system type. 
The second entry is the weapon type. 
The third entry specifies the different ammunition types 
for this vehicle. 
The array POINT.HOLD should be modified as follows: 


1, 4 S10 €06000000 00 0 


The system/weapon target selection array for the vehicle 
launched bridges have to be added so that they are unable to 


select targets for firing. 


1000 0 (C-19000 meters) 
1000 0 1000-2000 meters) 
109900 G > 2000 meters) 


The same additions have to be made for the T-72 bridge. 


5 910000000009 900 0 
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% 20-0 * 
10090 Q 
Oreo 0" 


These new entities, Armored Vehicle Launched Bridges, 
must also be added tc the target selection arrays of their 
respective anemy entities. 

The suppression data for each type bridge must be added 


we the »nput deck. 


Be OFFSET FORANTIONS 

The next area of input that must be discussed is the 
lane and offset formations. These new formations allow the 
Engineer Module to Simulate lanes, breaching operations, and 
the detour of elements around killed vehicles. The 


following example is a sample of a FORM.OFFSET array. 


7 

1 2 © 8 8-50 0 590 0.-100 0 Nae 

2 © @ 5@.0 -50 0 F00 0 -100 

B= ee 0, —-ae 0. -100_0»—150 0 -200 Q 

are © af ~-a0 #0 -100 70 .-—T30 10 -200 10 
> = © 2 -50 20 -4100 20 ~150 20 -200 290 
se @ a0 -0 30 -100 30 ~150 30 -200 30 
75 @ 80 -50 #0 -100 BO -150 40 -200 40 


The first number (7) indicates that there are seven 
fOqmacions <O follow. 
The first formation in the list is a five place line 
formation. 

coluan 1 Spieei ties this formation as number one for the 


progran. 
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column 2 Specifies that there are five postions in this 
formation. 
column 3-4 Specify the X and Y offsets for «the vehicle. 
This entity has a formation postion equal to 
one. 
Zach succeeding pair of numbers specifies the formation 
offsets for vehicles with formation positions which are in 
increments of one. A vehicles formation position is the 
Same as his POS.IN.PLT.AREA . 

The second formation is a five place column formation 
with tank one (0,0), in the middle of the platoon. 

The third formation is a five place breaching formation 
Wath Qhe farst tank in the lead. This tank should be the 
plow tank for this platoon. Tank one can be the plow tank 
if the element data is assigned in the proper manner. 

The fourth formation is the first offset formation. 
This formation would be the first used if a dead vehicle 
became an obstacle to movement on the route. All elements 
are in the same relative positions within their platoon as 
dictated by formation number three, the breach formatior, 
axcept that the platoon has been displaced 10 meters to the 


left of its route. 
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mee EVTth, Sixth, seventh formations are the same as 


rt 


ormaticn number three, except offsets of 20, 30, 40 meters, 
respectively, have been added as Y-displacements off the 
route. The number of offset formations, not including the 
lane/breach formation, derends on the number of mechanized 
entities in the largest platoon in the scenario. The number 


of offset fornations should be at least this large. 


oe. TANK SREACHING ATTACHMENTS 

The Mine Plow and Tank Dozer Blade characteristics for 
individual entities are submmited for the simulation as part 
of the element data in the input deck. The input position 
definitions are defined below. 

Des. ton: 
1 NAME The element number of the entity. 
2 Sis. TEEPE This represents the general class of 
the system of the entity. 


Tanks ; 

Mounted infantry 
Dismounted infantry 
Artillery 

ALT 

Air defense 

Bunker 

Comm /ew/acgq/fintel 
Other 


WOIDUNE Wh) 


3 WPN.TYPE Describes the specific system within 
the system code. For example, system 


+ype is a tank and weapon type of seven 
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10 


11 


12 


PLT 


(O18, 


BN 


SQDVEH 


PLTLDR 


COC BR 


START. AREA 


ALIVE. DEAD 


for this system indicates a Soviet T-72 
tank. 

Indicates the number of the SECTION 

20 which the entity belongs. 

The number of the PLATOON to which the 
entity belongs. 

The number of the COMPANY to which tke 
entity belongs. 

Indicates the number of the BATTALION 
to which the entity belongs. 

Indicates the number of the entity's 
squad vehicle. 

The element number of the entity's 
PLATOON LEADER. The PLATOON LEADER 
must be the first element input in his 
PLATOON. 

The element number of the entity's 
COMPANY COMMANDER. The COMPANY 
COMMANDER is the first entity input in 
his COMPANY. 

The number which identifies the 


Starting movement area for this entity. 


Indicates whether the entity is alive 
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Sradeda. 


0 Alive 
1 Dead 
2 Alive mounted in carrier. 


13 FIR.MODE Indicates the mode of fire that a 


dismounted element is to use. 


0 Fires in a semi-automatic mode. 
1 Fires in an automatic mode. 
14 PLOW.COND This unit attribute gives the tank 


a mine plow. 


Q No plow 
1 Plow attached 
15 BLADE.COND This unit attribute gives the tank- 


a bull dozer blade. 


0 No blade 
1 Dozer blade attached 


The following is an example of two typical element data 
et Los: 
% 17 @ 15 & 245 45 40 6010010 
Mme 1 7 8 15 & 2 4&6 G5 WO 601 000 1 
In this example - Element number 45 is a Soviet T-72 tank 
with a mine plow attachment. 
- Zlement number 46 is a Soviet T-72 tank 
With a dozer blade attachment. 


In this appendix, the authors have not tried to give 
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Genplese Wer input instruction for STAR. Lhe “Clo ue 
mis-=s0c-10ms glyen are enotigh for the current user of the 
STAR model to run the model with the Engineer Effects 
Module. If more complete instructions are reguired, then 
she reader is directed to the STAR Combat Model 


documentation currently in use. 
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